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RADIONUCLIDE AIR EMISSIONS REPORT FOR THE
HANFORD SITE, CALENDAR YEAR 2006

ABSTRACT

This report documents radionuclide air emissions from the US Department of Energy (DOE) Hanford
Site in 2006 and the resulting highest effective dose equivalent (EDE) to a member of the public, referred
to as the maximally exposed individual (MEI). The report has been prepared in compliance with the
Code of Federal Regulations (CFR), Title 40, Protection of the Environment, Part 61, National Emission
Standards for Hazardous Air Pollutants (NESHAP), Subpart H, "National Emission Standards for
Emissions of Radionuclides Other than Radon from Department of Energy Facilities" and Washington
Administrative Code (WAC) Chapter 246-247, "Radiation Protection-Air Emissions," as well as in
accordance with the quaility principles of 10 CFR 830, Nuclear Safety Management; DOE Order 414.1A,
Quality Assurance, "Contractor Requirements Document"; NQA-1, Quality Assurance Requirements for
Nuclear Facility Application; and EPA QA/R-5, Requirements for Quality Assurance Project Plans.

Federal regulations in Subpart H of 40 CFR 61 require the measurement and reporting of radionuclides
emitted from DOE facilities and the resulting public dose from those emissions. A standard of 10
mrem/yr EDE is not to be exceeded. Washington State adopted the 40 CFR 61 standard of 10 mrem/yr
EDE into their regulations that require the calculation and reporting of the EDE to the MEIfrom both
point source emissions and from fugitive source emissions of radionuclides. WAC 246-247 further
requires the reporting cf radionuclide emissions, including radon, from all Hanford Site sources during
both routine and nonro tine operations.

On December 15, 1989 EPA promulgated radionuclide NESHAP regulations for DOE facilities,
prescriptively intended for the measurement ofpoint source emissions but inclusive offugitive emissions
with regard to complying with the dose standard. Thereafter, the Hanford Site, besides complying with
prescriptive NESHAP point source requirements, developed methods for measuring and evaluating
fugitive emissions, in accordance with a Memorandum of Understanding (DOE, 1995) between DOE and
EPA, as well as estimating associated doses. Thus, dose estimates from fugitive emissions have been
included when determining the state of Hanford Site compliance with the 10 mrem/yr EDE dose standard
in 40 CFR Part 61, Subpart H, adopted by reference in WAC 246-24 7.

The EDE to the MEI dAe to routine and nonroutine emissions in 2006from Hanford Site point sources
was 0.066 mrem (0.00066 mSv), or 0.66 percent of the federal standard. The EDE from fugitive
emissions at the Hanford Site in 2006 was 0.038 mrem (0.00038 mSv). The contribution from radon
emissions in 2006 amounted to 0.0021 mrem (2.1 E-05 mSv). The total dose from point sources and from
fugitive sources of radionuclide emissions during 2006 was 0.10 mrem (0.0010 mSv) EDE, or 1.0 percent
of the federal and state standard of 10 mrem/yr.

The portions of the Hanford Site MEI dose attributable to individual point sources, as listed in
Section 2.0, are appropriate for demonstrating the compliance status of abated stack emissions with
applicable terms of the Hanford Site Air Operating Permit and of Notices of Construction.

For further informatio concerning this report, you may contact Ms. Mary F. Jarvis, of the DOE-
Richland Operations Ofice, by telephone at (509) 376-2256 or by e-mail at MaryFJarvis@rl.gov.
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1.0 INTRODUCTION

This report documents radionuclide air emissions from the U.S. Department of Energy (DOE) Hanford
Site in 2006, and the resulting effective dose equivalent (EDE) to the maximally exposed individual
(MEl) member of the public. The report complies with reporting requirements in the Code of Federal
Regulations (CFR), Title 40, Protection of the Environment, Part 61, National Emission Standardsfor
Hazardous Air Pollutants, Subpart H, "National Emission Standards for Emissions of Radionuclides
Other than Radon from Department of Energy Facilities" and in the Washington Administrative Code
(WAC) Chapter 246-247, "Radiation Protection - Air Emissions." The report also is in accord with the
quality principles of 10 CER 830, Nuclear Safety Management; DOE Order 414. 1A, Quality Assurance;
NQA-1, Quality Assurance Requirements for Nuclear Facility Application; and EPA QA/R-5,
Requirements for Quality Assurance Project Plans.

1.1 HANFORD SITE DESCRIPTION

The Hanford Site (refer to Figure 1-1) is located in a rural region of southeastern Washington State,
occupying an area of about 586 mi2 (1,518 k2). It lies about 200 mi (320 km) northeast of Portland,
Oregon; 170 mi (270 kin) southeast of Seattle, Washington; and 124 mi (200 kin) southwest of Spokane,
Washington. More in-depth discussions on the characteristics and activities at the Hanford Site are
available in the Hanford Site National Environmental Policy Act (NEPA) Characterization (PNNL-6415,
Rev 16) and the Hanford Site Environmental Reportfor Calendar Year 2006 (PNNL-16623).

1.1.1 Historical Background

In 1943, the federal government acquired the land that became the Hanford Site, where facilities were
constructed and operated as part of the atomic weapons program, which began during World War H. For
more than 40 years, most facilities at the Hanford Site were dedicated to operations that produced
plutonium for national defense and to managing the radioactive and chemical wastes generated from those
production processes. In more recent years, defense programs have essentially ceased while new
programs have emerged. New programs include the major efforts to clean up contamination in the
environment and facilities resulting from past operational practices and the research and development of
new and improved waste disposal technologies. Presently, three DOE Offices manage the programs at
the Hanford Site. They are the DOE-Richland Operations Office (DOE-RL), the DOE Office of River
Protection (DOE-ORP), and the DOE-Pacific NW Site Office (PNSO).

1.1.2 Main Areas, Facilities, and Activities

Five main operational areas at the Hanford Site generated radionuclide air emissions in 2006: the 100,
200, 300, 400, and 600 Areas (refer to Figure 1-1). The 100 Areas have the two 100-K Spent Fuel
Storage Basins, the Cold Vacuum Drying Facility (CVDF), and nine deactivated production reactors with
support facilities, all located near the Columbia River. The 200 Areas are located on a plateau
approximately 21.5 mi (34.7 kin) northwest of the City of Richland and 7 mi (11.3 kin) from the
Columbia River. Facilities in the 200 East Area include the Single-Shell and Double-Shell Tank Farms,
Canister Storage Building (CSB), Waste Encapsulation and Storage Facility (WESF), Plutonium
Uranium-Extraction (PUREX) Facility, B Plant Complex, Waste Treatment and Immobilization Plant
(WTP), 242-A Evaporator, 200 Area Effluent Treatment Facility (ETF), Low-Level Burial Grounds, and
the U.S. Ecology Low-Level Burial Site. In the 200 West Area are the Plutonium Finishing Plant (PFP),
Uranium-Trioxide O3) Plant, Single-Shell and Double-Shell Tank Farms, T Plant Complex, U Plant,

1-1
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Reduction-Oxidation Plant (REDOX), 222-S Laboratory, Central Waste Complex (CWC), Waste
Receiving and Processing (WRAP) Facility, and Low-Level Burial Grounds (LLBG). The 300 Area, just
north of the City of Richland, has research and development laboratories and some of the remaining
deactivated N Reactor Fuel Fabrication Facilities. The 400 Area has the retired Fast Flux Test Facility
(FFTF), 8 mi (12.9 Im north of the City of Richland. The 600 Area has the Environmental Restoration
Disposal Facility (ERDF) and the Waste Sampling and Characterization Facility (WSCF); both facilities
are inuediately east of the 200 West Area.

Notable events in calendar year 2006 relevant to radioactive airborne emissions monitoring and reporting
are summarized as follows:

o Environmental restoration activities continued along the river in the 100 and 300 Areas of the
Hanford Site. Contaminated soil and debris from inactive waste sites were excavated, transported,
and disposed of at EBRDF as well as at other appropriate locations. Activities were conducted in the
100 Areas toward placing the reactors in interim safe storage (ISS) pending final disposition, which
includes decontamination and decommissioning of those facilities as well as ancillary facilities.
Several facilities in the 300 Area were also decontaminated, decommissioned, and demolished.

o Four single-shell tanks in the 200 Area Tank Farms had significant amounts of waste removed and
transferred to the double-shell tank system.

BNI continued construction of WTP. Four major facilities are being constructed: the Pretreatment
Facility, the High-Level Waste Vitrification Facility, the Low-Activity Waste Vitrification Facility,
and the Analytical Laboratory. Through 2006, WTP has received no radioactive material; thus, no
radioactive airborne emissions were released as a result of construction in 2006.

* CVDF packaged and dried the remainder of the spent nuclear fuel from the 100-K Spent Fuel Storage
Basins. This fuel was then transported to CSB for storage.

" CSB received fuel from the Trench 4 burial grounds during.2006. The fuel was sealed in canisters
and moved to the 200 Area Interim Storage Area (ISA) for storage.

* The 200 Area Interim Storage Area continued storing spent fuel from non-defense production reactors
in a dry-cask storage system.

o The 296-Z-14 major stack at PFP was permanently deactivated and demolished along with the 232-Z
Incinerator Building. CERCLA deactivation work at other PFP facilities continued through 2006.

o The 200 Area ETE continued treating radioactive-hazardous aqueous waste.

o The 242-A Evaporator continued its operational campaigns to evaporate excess liquid from the
double-shell tank waste system.

* The 222-S Laboratory continued characterizing tank waste and supporting Hanford operational and
remediation projects.

o WSCF continued analyzing large numbers of effluent and environmental samples.

" Decommissioning of FFTF continued.

1-3
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1.1.3 Prime Contractors

The DOE-RL prime contractors, along with their management responsibilities, are briefly described in
this section.

Washington Closure Hanford, LLC. Washington Closure Hanford, LLC (WCH), manages the
River Corridor Closure.Project (RCC), for DOE-RL. The scope of work includes surveillance and
maintenance of inactive past-practice waste sites and of inactive facilities; remediation of past-
practice waste sites; closure of Resource Conservation and Recovery Act land-based treatment,
storage, and disposal units; and deactivation, decontamination, decommissioning, and demolition of
facilities.

Fluor Hanford. Fluor Hanford (FH) manages the Project Hanford Management Contract (PHMC)
for DOE-RL. FH has responsibility for facilities such as 100-K Area Spent Fuel Storage Basins, Cold
Vacuum Drying Facility, Canister Storage Building, PFP, FFTF, CWC, LLBG, WSCF, and T Plant
Complex. FH monitors liquid effluents and air emissions, performs environmental surveillance near
DOE facilities managed by CH2M HILL, FH, and.WCH. FH has the responsibility for the
surveillance and maintenance of inactive facilities on the Central Plateau, such as the PUREX
Facility, B Plant Complex, REDOX, U Plant, and the 209-E Building. FH also has responsibility for
groundwater project management, sitewide drilling management, contaminated groundwater
remediation, and the environmental remediation, decontamination, and decommissioning of facilities
on the Central Plateau in the 200 Areas. Additionally, FM provides Hanford Site support services,
such as fire protection, central stores, distribution of electrical power, and generation of steam heat.

The DOE-ORP prime contractors at the Hanford Site are identified next, along with their management
responsibilities and the facilities they oversee that have or have had radionuclide air emissions.

* Bechtel National, Inc. The mission of Bechtel National, Inc. (BNI) is to design, build, and
commission the Hanford Tank Waste Treatment and Immobilization Plant to vitrify the tank waste at
the Hanford Site. This project includes a pretreatment facility to separate the tank waste into high-
level radioactive and low-activity radioactive streams. The High-Level Vitrification Facility and the
Low-Level Vitrification Facility both will immobilize the waste in a glass form encased in canisters.

* CH2M HILL Hanford Group, Inc. CH2M HILL Hanford Group, Inc. (CH2M HILL) manages the
River Protection Project (RPP) for DOE-ORP. CH2M HILL has responsibility for storing and
retrieving for treatment approximately 54 million gallons of highly radioactive and hazardous waste
stored in 177 underground tanks. The company's role includes characterizing the waste and
delivering it to an under-construction vitrification facility, where the waste will be converted into a
glass-like substance for permanent disposal. CH2M HILL will continue to be responsible for storage
of the treated waste until permanent disposal facilities are available.

The DOE-PNSO prime contractor at the Hanford Site is identified next, along with its management
responsibilities and the facilities it oversees that have or have had radionuclide air emissions.

a Battelle Memorial Institute. Battelle Memorial Institute operates the Pacific Northwest National
Laboratory (PNNL) for PNSO. PNNL does research and development in the physical, chemical, life,
and environmental sciences; produces advanced methods of nuclear waste management; and conducts
environmental monitdring on and off the Hanford Site and liquid effluent and air emission monitoring
at the DOE facilities it manages.

1-4



DOE/RL-2007-01

Some privately and publicly owned facilities capable of generating airborne radioactive emissions are
located at or near the Hanford Site. These facilities include 1) a low-level waste burial site operated by
U.S. Ecology on the 200 Area plateau, 2) the Energy Northwest Columbia Generating Station commercial
nuclear reactor and office buildings, near the Columbia River, north of the 300 Area and east of the
400 Area, 3) the Severn Trent laboratory south of the 300 Area, 4) the AREVA NP fuel fabrication
facility, adjacent to the Hanford Site southern boundary, 5) Pacific EcoSolutions, adjacent to the east side
of the AREVA NP facility, 6) Interstate Nuclear Services, located 1 mi (1.6 km) south of the southern
boundary of the Hanford Site, and 7) Battelle's research laboratories in north Richland. Emissions from
these facilities are not included in this report because they are not regulated as part of the Hanford Site.

1.2 POINT SOURCE DESCRIPTIONS

This section includes descriptions of point sources. A point source is reported in the certified sections
(i.e., Sections 1.0, 2.0, and 3.0) of this report if it met the following four criteria during 2006: 1) required
continuous monitoring or periodic confirmatory measurements in accordance with 40 CFR 61, Subpart H,
and with WAC 246-247, 2) was registered with WDOH, 3) emitted or had the potential to emit
radionuclides, and 4) effluent sampling was the monitoring method used. Point sources not included in
the certified sections of this report did not meet all four criteria.

Air emissions from other sources of radioactive materials are reported in Sections 4.0, 5.3, and 5.4.
Emissions from those sources were estimated using methods described in Section 4.0.

1.2.1 General Description and Reporting Criteria

Radionuclide air enmissi ons from point sources generally are discharged from stacks and vents (from this
point forward, stack implies vent as well, unless vent is used as the proper name or description of a point
source). Stack sizes, shapes, and discharge paths vary because of facility requirements at the time of
construction. Discharge heights range from nearly ground level to 200 ft (61 in), and flow rates range
from less than 100 ft3/min (0.047 m3/s) to 290,000 ft3/nin (137 m3/s). Stacks vary in design from
horizontal to vertical, rectangular to cylindrical, actively to passively ventilated, and permanent to
portable.

A point source is designated "major" when hypothetically in the absence of all pollution control
equipment its potential maximum emissions can cause a dose greater than 0.1 mrem/yr EDE to the nearest
member of the public not employed by DOE or its contractors associated with the Hanford Site and who
lives near and/or has urrestricted access to a place of employment on the Hanford Site. A point source is
"minor" when under the same hypothetical conditions its potential maximum emissions in the absence of
all pollution control equipment cannot cause a dose greater than 0.1 mrem/yr EDE.

The following emission abatement methods were used singly or in combination to remove radioactive
constituents from most stack emissions during 2006: 1) high-efficiency particulate air (HEPA) filters,
2) sand filters, 3) deep-bed fiberglass filters, 4) fiberglass prefilters, 5) charcoal absorbers and 6) water
scrubbers. Generally, from one to three stages of HEPA filtration were used as the final particulate-
removal method before an air emission stream was exhausted to the atmosphere.

1.2.2 100 Areas Facilities

The 100 Areas contain nine inactive production reactors and their associated support facilities. Many of
the reactors have been placed in ISS and many associated support facilities demolished. The only point
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sources of radionuclide air emissions are at facilities in the 100-K and 100-N Areas. Those point sources
are briefly described below and their locations illustrated in Figure 1-2.

1.2.2.1 100-N Area

The 100-N Area contains the inactive N Reactor and ancillary facilities.

* 107-N Stack. This minor CERCLA-regulated stack exhausted filtered air from activities conducted
to decontaminate and decommission the inactive 107-N Basin Recirculation Facility. Particulate
emissions were sampled.

1.2.2.2 100-K East and West Areas

These areas contain two retired reactors awaiting decommissioning, two water-filled storage basins
storing irradiated nuclear fuel, a radiological analysis laboratory, and the Cold Vacuum Drying Facility.

* 105-KE. Three minor vents exhausted unfiltered air from the spent fuel storage basin in the
105-KE Building. Particulate radionuclides were sampled from each of these minor (i.e., potential of
less than or equal to 0.1 mrem/yr effective dose equivalent [EDE] potential to emit) air emission
streams.

* 105-KW. Three minor vents exhausted unfiltered air from the spent fuel storage basin in the
105-KW Building. Particulate radionuclides were sampled from each these minor air emission
streams.

* 1706-KE. This minor stack exhausted filtered air from the 1706-KE Laboratory. Particulate
emissions were sampled.

* 296-K-142. This major (i.e., greater than 0.1 mrem/yr EDE potential to emit) stack exhausted filtered
air from CVDF. Particulate emissions were sampled.

* 100-KE Sludge and Purge Vents. These two major emission point vents did not operate in 2006
and are not expected to operate again. They provided passage for air from the 105-KE Basin Sludge
and Water System to the environment. A sample filter placed directly in-line of each vent pipe served
as both abatement medium and sampling medium for emissions via these vents.

* 100-KW Air Sparging Vent. Air from the work area of the 105-KW Integrated Water Treatment
System (IWTS) passively moves through this major vent, equipped with a single HEPA filter.
During backwashing of system filters, radionuclides may become airborne and captured on the HEPA
filter, which is destructively analyzed either quarterly if the air sparger was operated or annually if
not.

1.2.3 200 East Area Facilities

The 200 East Area contains facilities for chemical separations, reprocessing, and waste handling and
disposal. Locations of radionuclide air emission discharge points in the 200 East Area are illustrated in
Figure 1-3. The majority of radionuclides discharged from the 200 Areas are in particulate form. The
PUREX Plant and Tank Farm evaporator facilities may still discharge a volatile radionuclide, 1291
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1.2.3.1 Plutonium-Uranium Extraction Facility

The PUREX Facility was deactivated in June 1997.

* 291-A-1. This major stack exhausted filtered air from the canyon (cells A through M) and vessel and
condenser vents. Emissions were sampled for particulate radionuclides and volatile "1 .

* 296-A-10. This minor stack exhausted filtered air from Storage Tunnel No. 2. This stack has not
operated since 1996. When it did operate, particulate emissions were sampled.

1.2.3.2 B Plant Complex

The B Plant Complex separated plutonium from spent nuclear fuel, but its operations were later
reconfigured to remove 0Sr and 1 'Cs from high-level liquid waste. The main canyon building, 221-B,
contains radioactive contamination from various production campaigns. The B Plant Complex, excluding
WESF, was deactivated in 1998.

296-B-1. This major stack, the replacement B Plant main stack, exhausted filtered air from the main
canyon and process cells in the 221-B Building, from the process cell in the 212-B Building, and from
the 224-B Building via the vessel vent. Particulate emissions were sampled.

1.2.3.3 Waste Encapsulation and Storage Facility

At WESF, 90Sr and 'Cs from waste separations material were converted to solid strontium fluoride and
cesium chloride, respectively. Those cesium and strontium compounds were separately double-
encapsulated and placed in water-filled storage basins at WESF. The current mission for WESF is to
continue storing these radioactive capsules.

o 296-B-10. This major stack exhausted filtered air from the 225-B Building. Particulate emissions
were sampled.

1.2.3.4 244-AR and 244-CR Vaults

The 244-AR and 244-CR vaults are retention facilities used during transfers of high-level radioactive
liquid waste from Tank Farms.

o 296-C-5. This major stack did not operate, was declared out of service June 30, 2005, and was
permanently closed in 2006. When operated, it exhausted filtered air from the 244-CR Vault Cell and
vessel ventilation system.

o 296-P-32. This ma jor stack, a portable exhauster connected to the 244-AR Vault ventilation system,
was inactive and permanently closed in 2006.

1.2.3.5 200 East Area Tank Farms

Radioactive waste stored in Tank Farms consists of sludge and saltcake in single-shell tanks (SSTs) and
liquid in double-shell tanks (DSTs).

o 296-A-18. This minor stack exhausted filtered air from the 241-AY-101 Tank annulus. Particulate
emissions were sampled.
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* 296-A-19. This minor stack exhausted filtered air from the 241-AY-102 Tank annulus. Particulate
emissions were sampled.

" 296-A-20. This minor stack exhausted filtered air from the 241-AZ-101 and -102 Tank annuli.
Particulate emissions were sampled.

" 296-A-26. This minor stack exhausted filtered air from the waste unloading room and sump tank at
the 204-AR Waste Unloading Station. Particulate emissions were sampled.

* 296-A-27. This minor stack exhausted filtered air from the 241-AW tanks. Particulate emissions
were sampled.

* 296-A-28. This minor stack exhausted filtered air from the tank annuli in the 241-AW Tank Farm.
Particulate emissions were sampled.

* 296-A-29. This minor stack exhausted filtered air from the 241-AN tanks. Particulate emissions
were sampled.

" 296-A-30. This minor stack exhausted filtered air from the tank annuli in the 241-AN Tank Farm.
Particulate emissions were sampled.

* 296-A-40. This minor stack exhausted filtered air from the 241-AP tanks. Particulate emissions were
sampled.

* 296-A-41. This minor stack exhausted filtered air from the tank annuli in the 241-AP Tank Farm.
Particulate emissions were sampled.

" 296-A-42. This major stack exhausted filtered air from the tanks in the 241-AY and 241-AZ Tank
Farms. Particulate and volatile radionuclide emissions were sampled.

* 296-A-43. This minor stack exhausted filtered building ventilation air from the 702-AZ Building.
Particulate emissions were sampled.

" 296-B-28. This major stack did not operate and was declared out of service on June 30, 2005; it was
inactive and permanently closed in 2006. When it did operate, it exhausted filtered air from the
244-BX Saltwell Receiver Tank and its annulus.

" 296-C-6. This major stack has been inactive since 2002 and remained inactive in 2006 when it was
permanently closed.

* 296-P-33 and 296-P-34. These major portable exhausters are inactive and did not operate in 2006,
when they were also permanently closed; no plans exist to operate them again. When in operation,
they exhaust filtered air from waste tanks when rotary-mode core samplers collect core samples.

* 296-P-45. This portable exhauster functioned as a minor point source in 2006, evaporating the ER-
311. Particulate emissions were sampled.

* 296-P-47. This major stack, a portable exhauster, exhausted filtered air from the 241-C-103 Tank
during work to retrieve much of the remaining tank contents in support of activities leading to final
tank closure. Particulate emissions were sampled.

1-8



DOE/RL-2007-01

a 296-P-48. This major stack, a portable exhauster, exhausted filtered air from the 241-C-200 tanks
during work to retrieve much of the remaining tank contents. Particulate emissions were sampled.

12.3.6 242-A Evaporator

The 242-A Evaporator operated in 2006 to remove liquid from Double-Shell Tank liquid mixed waste,
resulting in a more concentrated waste stream, which was transferred back to the Tank Farms.

0 296-A-21. This minor stack exhausted filtered air from the 242-A Building. Particulate emissions
were sampled.

* 296-A-22. This minor stack exhausted filtered air from the 242-A Evaporator vessel ventilation
system. Particulate emissions were sampled.

1.2.3.7 200 Area Effluent Treatment Facility

ETF treats mixed aqueous waste streams prior to their disposal at the State-Approved Land Disposal Site,
also designated as the 616-A Crib.

* 296-E-1. This minor stack exhausted filtered air from the 2025-E Building and ETF processing vents.
Particulate emissions were sampled.

1.2.3.8 Canister Storage Building

This facility stores irradiated fuel from the 100-K Spent Fuel Storage Basins. The fuel is contained in
specially engineered canisters housed in storage tubes within the facility. Before the fuel was received at
CSB, it passed through the Cold. Vacuum Drying Facility (CVDF), where it was dried and packaged in
the canisters for shipment.

o 296-H-212. This major stack exhausted filtered air from the 212-H Building. Particulate emissions
were sampled.

1.2.3.9 209-E Critical Mass Laboratory

This shut-down facility originally was used for testing critical mass configurations.

o 296-P-31. This stack exhausted filtered building ventilation air from the 209-E Facility. Particulate
emissions were sampled.

12.4 200 West Area. Facilities

The 200 West Area contains facilities for laboratory analysis; chemical separations and processing; and
waste handling and disposal. Locations of radionuclide air emission discharge points in the 200 West
Area are illustrated in Figure 1-4.

1.2.4.1 Reduction-Oxidation Plant

REDOX also is known as the 202-S Building and as S Plant. REDOX operated as a fuel reprocessing
facility until it was shut down in 1967.

e 291-S-1. The REDOX main stack exhausted filtered air from the REDOX canyon. Particulate
emissions were saipled from this minor stack.
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1.2.4.2 T Plant Complex

The T Plant Complex consists of two main structures: the 221-T Building and the 2706-T Building. The
221-T Building is one of the original fuel-processing facilities. The last fuel processed there was in 1956.
The 221-T Building and the 2706-T Building are now used for the treatment, storage, repackaging,
sampling, and verification of waste containers. Liquid waste was treated and stored in tank systems and
radioactively contaminated equipment decontaminated in both structures.

* 291-T-1. This major stack exhausted filtered air from the 221-T canyon, 224-T process cells, and
process ventilation system. Particulate emissions were sampled.

* 296-T-7. This minor stack exhausted HEPA-filtered air from the 2706-T and 2706-TA Buildings
when decontamination, treatment, storage, sampling, etc., activities were performed or other activities
were underway that had the potential to increase airborne radionuclide contamination; otherwise, the
stack does not operate. Particulate emissions were sampled.

1.2.4.3 U Plant

U Plant was constructed as a fuel reprocessing plant but never used for that purpose. Instead, it was used
to recover uranium from bismuth-phosphate waste and high-level radioactive wastes from Tank Farms.
U Plant is now a retired facility.

* 291-U-1. This minor stack exhausted filtered air from the 221-U canyon ventilation system.
Particulate emissions were sampled.

1.2.4.4 Plutonium Finishing Plant

PFP was constructed to produce plutonium metal from plutonium nitrate received from the PUREX
Facility. PFP also recovered plutonium, in the form of plutonium nitrate, from plutonium scrap. The
current mission for PFP is to maintain a safe and compliant facility, safely and securely store SNM,
stabilize nuclear materials for long-term storage, and conduct clean-up activities.

* 291-Z-1. This major stack exhausted filtered air from the 234-5Z, 236-Z, and 242-Z Buildings.
Particulate emissions were sampled.

* 296-Z-3. This major stack, regulated under CERCLA, exhausted filtered air from the 241-Z Vault
sump and vessel ventilation system. Particulate emissions were sampled.

* 296-Z-5. This minor stack exhausted filtered air from the 2736-ZB Building, used for shipping and
* receiving. Particulate emissions were sampled.

* 296-Z-6. This minor stack exhausted filtered air from the 2736-Z Building and its plutonium storage
vault ventilation system. Particulate emissions were sampled.

* 296-Z-7. This major stack exhausted filtered air from the 2736-ZB Building, in which stabilization
and packaging activities were conducted. Particulate emissions were sampled.

* 296-Z-14. This major stack, regulated under CERCLA, exhausted filtered air from the
232-Z Incinerator Building. Particulate emissions were sampled. It was demolished May 28, 2006.
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296-Z-15. This minor stack, regulated under CERCLA, exhausted filtered air from the 243-Z Liquid
Low-7evel Waste Treatment Facility. Particulate emissions were sampled.

1.2.4.5 200 West Area Tank Farms

These tank farms hold high-level radioactive waste, consisting of sludge and salteake in SSTs and liquid
and slurry in DSTs.

* 296-P-22. This minor stack exhausted filtered air from annuli in the 241-SY-101, -102, and -103
Tanks. Particulate emissions were sampled.

* 296-P-43. This major stack, a portable exhauster, exhausted filtered air from the 241-S-1 12 tank.
Particulate emissions were sampled.

* 296-P-44. This major stack, a portable exhauster, exhausted filtered air from Tank 241-S-102.
Particulate emissions were sampled.

* 296-S-15. This minor stack did not operate in 2006. When in use, it exhausts filtered air from the
24i-SX-10 i through -112 and 241-SX-1 14 tanks.

* 296-S-22. This major stack did not operate and was declared out of service on June 30, 2005; it did
not operate and was permanently closed in 2006. When it did operate, it exhausted filtered air from
the 244-S Saltweil Receiver Tank and its annulus.

* 296-S-25 and alternate 296-P-23. These minor stacks exhausted filtered air from the 241-SY-101,
-102, and -103 Tanks. Operation of these two stacks alternates between the "A" train, which uses
296-S-25, and the "B" train, which uses 296-P-23. Exhaust-system operations for these tanks
alternate between the two stacks (another minor stack, 296-P-28, previously exhausted these tanks but
has been permanenly removed from service). Particulate emissions were sampled.

* 296-T-18. This major stack operated in the first half of 2005 and was then declared out of service on
June 30, 2005; it did not operate and was permanently closed in 2006. It exhatisted filtered air from
the 244-TX Saltwel I Receiver Tank and its annulus. Particulate emissions were sampled.

1.2.4.6 200 West Area Evaporators

Two evaporators are in the 200 West Area: the 242-S Evaporator-Crystallizer Building and the
242-T Evaporator-Crystallizer Building. Both of these evaporators were shut down in the early 1980s.
The evaporators were designed to remove most of the water from radioactive liquid waste, with the
resulting slurry then rerouted to the Tank Farms for interim storage.

0 296-S-18. This minor stack exhausted filtered air from the 242-S Evaporator-Crystallizer Building.
Particulate emissions were sampled.

a 296-T-17. This minor stack did not operate in 2006. When in use, it exhausts filtered air from the
242-T Evaporator-Crystallizer Building and cold-cell ventilation system.
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1.2.4.7 222-S Laboratory

The 222-S Laboratory provides chemical and radiochemical analytical support for Tank Farm waste
characterization, research and development, environmental sample analysis, and Hanford operation and
remediation projects.

* 296-S-16. This minor stack exhausted filtered air from the 219-S Building waste tanks. Particulate
emissions were sampled.

* 296-S-21. This stack exhausted filtered air from 222-S Laboratory hoods, gloveboxes, hot-cells, and
room ventilation system. In accordance with Washington State Department of Health Notice of
Violation and Compliance Order AIR 05-1103, the potential-to-emit was reviewed and the stack
determined to be major. Particulate emissions were sampled.

1.2.4.8 Waste Verification and. Sampling Facility

The contents of drums received from generators used to be verified at this facility, which was transferred
to West Tank Farms in 1995.

* 296-W-3. This minor stack did not operate in 2006, and is not expected to operate again (it has not
operated since 1997). When in use, it exhausted filtered air from the 213-W Building.

1.2.4.9 Waste Receiving and Processing Facility

WRAP is used for examining, assaying, characterizing, and repackaging waste, principally TRU waste.

* 296-W-4. This major stack exhausted filtered air from WRAP. Particulate emissions were sampled.

1.2.5 300 Area Facilities

The 300 Area consists primarily of laboratories, research facilities, a radioactive liquid waste handling
facility, and several inactive facilities associated with prior Hanford Site missions. Locations of emission
points in the 300 Area are illustrated in Figure 1-5.

1.2.5.1 305-B Hazardous Waste Storage Building

The 305-B Building was used to receive, store, and prepare shipments of dangerous waste and mixed
waste generated by Hanford Site research and development programs.

* EP-305B-01-S. This minor stack exhausted emissions from a filtered process hood. Particulate
emissions were sampled periodically. The stack was shut down on May 9, 2006, and demolished in
December 2006.

1.2.5.2 340 Complex

Within the 340 Complex is the 340-A Building, which contains six aboveground tanks that had been used
to temporarily store liquid mixed waste. Those tanks have been flushed and are currently empty. The
340-B Building was used for the railcar loadout of liquid mixed waste and has been shut down since
1998. The 340-B Building is currently used to temporarily store nonradioactive and radioactive solid
waste. The 340 Vault houses two tanks, which have been emptied to the maximum extent practical.
Operations within the vaults have permanently ceased.
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340-NT-EX. This minor stack exhausted filtered air from the 340 Building vault, the 340 Building
vault tanks, the 340 -A Building aboveground storage tanks, and the associated piping system.
Particulate emissions were sampled.

' 340-B. This minor stack did not operate in 2006. When last operated in 1998, it exhausted filtered
air from the east portion of the 340-B Building.

G 340-DECON. This minor stack exhausted filtered air from the 340 Building Decon Room.
Particulate emissions were sampled

1.2.5.3 318 Radiological Calibrations Laboratory

The building contains areas for calibrating radiation survey instruments and processing personnel
dosimeters.

* EP-318-01-S. This minor stack exhausted emissions from a single faime hood. Particulate emissions
were sampled.

1.2.5.4 320 Analytical and Nuclear Research Laboratory

The building contains environmental radiochemistry laboratories.

* EP-320-01-S. This minor stack exhausted filtered building ventilation air. Particulate emissions
were sampled.

* EP-320-92-S. This minor stack exhausted emissions from a filtered chemistry hood. Particulate
emissions were sampled.

"D EP-320-04-S. This minor stack exhausted emissions from filtered chemistry hoods. Particulate
emissions were sampled.

1.2.5.5 323 Mechanical Properties Laboratory

The building contains areas for investigating structural properties of irradiated materials.

* EP-323-01-S. This minor stack exhausted filtered building ventilation air. Particulate emissions
were sampled.

1.2.5.6 324 Waste Technology Engineering Laboratory

The building contains laboratories that were used for chemical and process development activities, and is
now undergoing clean-out and deactivation under CERCLA.

0 EP-324-01-S. This major stack exhausted filtered building air. Particulate emissions were sampled.

1.2.5.7 325 Radlochemical Processing Laboratory

The building contains radiochenistry laboratories and hot cells used for research process development,
mixed waste treatment activities, and radioanalytical services.
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* EP-325-01-S. This major stack exhausted filtered building air. Emissions were sampled using a
record particulate sampler and a tritium sampler.

1.2.5.8 326 Materials Sciences Laboratory

The building contains laboratories and equipment for studies of metallurgical, chemical, and physical
behavior of reactor components, fuel materials, mixed fission products, mixed activation products, and
ceramic composite materials.

* EP-326-01-S. This minor stack exhausted both filtered and unfiltered building air. Particulate
emissions were sampled.

1.2.5.9 327 Post-Irradiation Testing Laboratory

The building, which contains hot-cells that had been used for examining and testing irradiated materials,
was undergoing clean-out and deactivation under CERCLA.

* EP-327-01-S. This major stack exhausted filtered building air. Emissions were sampled using a
record particulate sampler.

1.2.5.10 329 Chemical Sciences Laboratory

The building contains chemistry laboratories for radioanalytical studies, environmental radionuclide
studies, and radiation detection instrumentation development.

* EP-329-01-S. This minor stack exhausted filtered building ventilation air. Particulate emissions
were sampled.

1.2.5.11 331 Life Sciences Laboratory

The building contains areas for biological and ecological research studies.

* EP-331-01-V. This major vent exhausted filtered building ventilation air. Particulate emissions were
sampled.

1.2.5.12 3730 Gamma Irradiation Facility

The building contains a hot-cell for metallurgical studies of specimens of irradiated metals.

* EP-3730-01-S. This minor stack exhausted filtered building ventilation air. Particulate emissions
were sampled.

1.2.5.13 Radiological Counting Facility

* RCF-2-EX. This minor stack exhausted filtered air via a hood in the radiological counting facility
housed within the MO-423 trailer. Particulate emissions were sampled. This stack did not operate
after March 2, 2006, and has been permanently shut down.
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1.2.6 400 Area Facilities

The 400 Area consists of FFTF, the Maintenance and Storage Facility (MASF), and the Fuels Materials
Examination Facility. Locations of emission points in the 400 Area are illustrated in Figure 1-7.

1.2.6.1 Fast Flux Test Facility

Deactivation of FFTF continued through 2006. Located in the 400 Area, it is formally a 400-megawatt
thermal, sodium-cooled, low-pressure, high-temperature reactor plant, which had been constructed for
irradiation testing of breeder reactor fuels and materials.

" FFTF-RE-SB. This minor stack, located in the Lower Reactor Service Building (RSB), exhausted
unfiltered air from the lower level of the RSB. Particulate emissions were sampled.

e FETF-CB-EX. This minor stack, also referred to as the Combined Exhaust, exhausted unfiltered air
from the reactor containment and gases from the argon processing system. Standby particulate filters
are manually dampered into the system if airborne radioactive particulate concentrations exceed
administrative limits, which did not occur in 2006. Emissions were sampled using record sampler to
collect particulate radionuclides and tritium in the form of tritiated water vapor, represented as HTO.

o FFTF-HT-TR. This minor stack, associated with the Heat Transport System South, exhausted
ordinarily unfiltered air from portions of FFTF that are exterior to the containment. Standby
particulate filters are manually dampered into the system if airborne radioactive particulate
concentrations exceed administrative limits. Particulate emissions were sampled.

1.2.6.2 Maintenance and Storage Facility

MASF, or the 437 Building, is a multipurpose service center supporting the specialized maintenance and
storage requirements of FFTF. MASF provides the capability for decontamination, repair, and storage of
non-fueled components and hardware for FFTF.

o 437-MN&ST. This minor stack exhausted filtered air from MASF. Particulate emissions were
sampled.

o 437-1-61. This minor stack exhausted filtered air from MASF. Particulate emissions were sampled.

1.2.7 600 Area Facilities

In the 600 Area, WSCF emits or has the potential to emit radionuclides. For dose modeling purposes,
WSCF was regarded as in the 200 West Area because of its close proximity to the main entrance to that
Area. Hence, WSCF is shown in Figure 1-4.

1.2.7.1 Waste Sampling and Characterization Facility

WSCF provides low-level radiological and chemical analyses on various types of samples and sample
media. The majority of the analyzed samples are used to determine compliance with the requirements of
environmental regulations and DOE Orders.

e 696-W-1. This minor stack exhausted filtered air from the analytical laboratory, on the main floor of
the 6266 Building. Particulate emissions were sampled.
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* 696-W-2. This minor stack exhausted filtered air from the Nuclear Spectroscopy Laboratory in the
6266 Building. Particulate emissions were sampled.
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2.0 RADIONUCLIDE AIR EMISSION DATA FOR POINT SOURCES

Th2i >cction presents informiation for point sources ofradionuclide emissions at the Hanford Site. Point
sources are actively ventilated stacks or vents, which almost always use electrically powered exhausters.

Hic criteria for reportirg point source emissions are in Section 1.2. which also describes the basis for
eiclud ivL an emission source in the certified sections (i.e., Sections 1.0. 2.0, and 3.0) of this report. Data

on raionuclides emitted from point sources in 2006 are shown in Tables 2-1 and 2-2.

Tabics 2-1 and 2-2 display emission data on, respectively, 22 major and 52 minor point sources
iricio eed acive during any portion ol 2006 (other poin: sources are listed, which did not operate i 2006

aid h:, benr permanently sh. down; listing them a Las: time in this report is for purposes of historical
transinon) Tle data include total releases in 2006 of radionuclides or types of radioactivity froo each
pomni source and the coisequent doses from those releases

Ial >ic> 2I and 2-4 present information on stack heights and emission control devices (operational HEPA-
llicr e iliciencies are 99.95% and sand filters, >99%).

Each emission point is assigned to the major operational area in which it is located or to which it is
riarest c. 100, 200 Fast, 200 West, 300. or 400 Areas). For each of the operational areas, a nearest
locauon (e.g. dwelling. business [which can be on an unrestricted area of the Hanford Site]. school, or
oh i deter mined for a real or hypothetical public receptor not employed by DOE or its contractors
ann wo has the potential of receiving the maximum exposure to emissions from that area. A common
dist~anc. to that nearest public receptor is applied to all the emission points within an operational area.
Thusi. CaCh ot the five operational areas has assigned to it a respective location ofa nearest public
rcccp(ir. Radioactive coses calculated for these receptors are used to determine the regulatory catcuory
of each emission point source (i.e.. whether it is major or minor) as well as requisite monitoring
reuirements. Information on these nearest receptors is in Table 2-5. including distances to the nearest
lb rmns that produce nill meat, and vegetables.

In cornast io the five nearest public receptors is the Hanford Site MEL a member of the public who
hypothLetially receives the highest calculated radiological dose attributable to Hanford Site emissions ill
01nK caiendai year. Selection of the annual MEl, who cannot be an employee of DOE or its contractors, is
continent on the MEl place of residence or employment (note: the business may be at an unrestricted
locuion on the Hanford Site). Emission data used in the calculations represent those from all point
source> a, s wl as fuglitvc sources, and not emissions from only a single operational area. For 2006. the
MI I wxas a resident on a larm near Sagemoor Road, Franklin County, directly across the Columbia River
rom lhe Hlanford Site 300 Area For 2004, the MEl location was Rinuold, also the site of the MIEl from
1 90 rough I 992. From 1993 through 1999, the MEI was at the Sacemoor Road location. In 2000 and
20s1 i. tie locatior of the MEl changed, to two different locations within the 300 Area where non-DOE-
related employient existed. Such employment ended in early 2002.

1 [he doe ito !he MEl wL s calculated using the EPA-approved dose modeling program, Clean Air Act
Assessmernt Packaze 1988-Personal Computer (CAP88-PC: EPA 1992). This dose value is used in
deternmiin the status of Hanford Site compliance with the dose standard in 40 CFR 61, Subpart H. of
10 irem yr EDE to anN mcmbe- of the public.
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Table 2-1. Hanford Site Radionuclide Air Emissions from Major Point Sources in 2006
(major point source: potential of >0.1 mrem/yr EDE to nearest public receptor)'

Stack Average Average
operating Volume, Radionuclide EDE to

(facility; flow rate, t3  or type of operating Emissions, MEl:
contractor; b i concentration,' Ci
EDP Code)h ft/mm (m) radioactivity pCi/mL mrem

100 Area Major Point Sources

296-K-142 16,104 8.5 E+09 OSr 3.7 E-16 1.6 E-07 2.6 E-09

(CVDF; FH Y201) (7.60) (2.4 H+08) 38Pu <0 0 0
<Pu 0 0 0

24Pu 1.1 E-16 4.7 E-08 8.013 10

2410Am 0 0
gross a 6.9 E-17 3.0 E-08 NT

gross p 4.5 E-16 1.9 E-07 NF

296-K-142 total dose: 3.4 E-09

200 East Area Major Point Sources

291-A-1 31,535 1.7 E+10 9 Sr <0 0 0
(PUREN Plum: FH: A006) (14.88) (4.7 E+09) 12) 2.9 E-12 1.5 E-03 2.4 E--04

1Cs 7.0 E-16 6.7 E-07 3.0 E08
""Pu <0 0 0

Pu 1.1 E-16 1.1 E-07 1.4 E-07

241Am 1.8 E-16 1.8 E-07 3.6 E-07

,ross a 5.4 E-16 5.2 E-07 NF

gross 2.1 E-15 2.0 E-06 NF

291-A-1 total dose: 2.4 E-04

296-A-42 781 4.1 E+08 9 Sr <0 0 0
(I F CH2M HILL:l 47) (0.37) (1.2 E+07) 1291 <0 0 0

<Cs <0 0 0
""Pu <0 0 0

PU 4.3 E-18 6.9 E-11 9.03 -11
2'Am 4.4 E-18 7.1 E-11 1.4 E-10

gross a 8.3 E-17 1.3 E-09 NF

gross 13 4.2 E-16 6.6 E-09 NF

296-A-42 total dose: 2.3 E- 10

296-B-1 15,695 8.2 E+09 90Sr 1.6 E-16 4.6 E-08 9.7 E-10

(i ant 1, Iool) (741) (2.3 -48) 3 Cs <0 0 0

gross a 9.1 E--17 2.6 E-08 3.4 E-08
gross p 2.7 E-16 7.8 E-08 NF

296-B-1 total dose: 3.5 E-08
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Table 2-1. Hanford Sie Radionuclide Air Emissions from Major Point Sources in 2006
(major point source: potential of >0.1 rnrem/yr EDE to nearest public receptor)"

Stack
lfaci "it ;

conitrattor;
EDP Code)

29-B-10
V 1

'%hII' 2

2)-p- 4-

A% erage
operating
flow ratet

ft3/rnin
(mn3/s)
24,590
, I S1f

Volume,
ft

(ms)

1.3 E-10
06 +' 81

Radionuclide
or type of

radioactivity'

9"Sr
137 CmCs

gross a

gloss [3

did 1101 opel

5627 41 E-
(43 -

4 -0
.4

Average
operating

concentration,
gCi/mL

7.5

2.6

1.1

2.0

E-
F
E

E

14

-14

-15
-, 3

Emissions,
Ci

1.2

5.1
9.4

E-05
E-05

- 07

E-05

EDE to
MEl,f
mrem

A. E-07

5 4 E-07

6.6 E.-07

NF

se: 1.9 E-06

did not operate; declared out of service hine 30, 2005

09 Sr 3.5 E1 l 5.5 E-08 -2 [-09
137 C

2

2rs Pu
391240 Pu

21Am

gross u

gross p

90Sr

mCs
I Pu

'394( Pu

Am'

0
5.9 E 18 9.1 E-J w
8.0 E is j.- E 09

1.8 16 2.8 E: 108

5. 1 E1._ L 08

296-H-212 total dose:

0 F 0

,0 1 0
--0

E-

E

FOss C 5.2 E

17

1 6
10

gross p 2.3 F.I

332-0 E7 - Sr 5.5 Et V

(o (.051 J.Q(Cs 10

23 1.8E-7
PU 5.4 E17 1

Am3.5 E1-17

gross a 3.3 E16

gross 8 1.4 E--IS

0

3.8 E1-10

1. 1E 10
2 I E-09

1 E-08

296-P-47 total (lose:

0

1.2 1-09
2,4 E 09

NF

NJ,

4.8 E-09

0
0

0

4,9 E-

1.

10

10

NJ

E- to

6.4 E -09 1.3 E 10

0 0
I. E 11 5 E- 11

6.3 E-11 8.2 E 11

4.1 E-I 1 8.1 E l 

3.91 E10 NF
1. i IE 09 NE

296-P-48 total dose: 3.2 E-10

296-B-10 total do

ate: deCLlured out of service June 30, 2005

_0

6.7

2.0

7]I
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Table 2-1. Hanford Site Radionuclide Air Emissions from Major Point Sources in 2006
(najor point source: potential of>0.1 nrem/yr EDE to nearest public receptor)'

SakAverageAvrg
(ac operating Volume, Radionuclide Averge EDE to

(facility, flow rate,t  ft3  or type of operating Emissions, MEI,f
cotatr;h f'mn m3 aiociiyd concentration,e Ci mrem

EDP Code) (3/) (mn3) radioactivity gCi/mL

200 West Area Major Point Sources

291-T-1 40,000 2.1 E+10 90Sr 1.7 E-17 1.3 E-08 2.6 E-10

( i ant, rI IT7ss) (18.88) (6.0 E+08) 1 CS 1.5 E-16 1.2 F-07 4.6 E-09
<PU 0 0 0

Pu 6.1 E-16 4.6 E-07 6.0 E-07
PU 3.9 E-17 3.0 E-08 6.0 E-10

Am 3.7 E-17 2.8 E-8 5.3 E-08

gross I 3.8 E-16 2.8 E-07 NF

gross p 2.0 E-15 1.5 E-06 NF

291-T-1 total dose: 6.6 E-07

291--1 290,000 1.5 E+-1 I23$Pu 9.2 E-17 4.6 E-07 5.5 E-07
(P11; FH: Z810) (136.86) (4.3 E+09) 231OPu 6.1 E-15 3.0 E-05 3.9 E-05

Pu 4.9 E-I5 2.4 E-05 4.8 E-07
Am 1.3 E-15 6.5 E-06 1.2 E-05

gross a 9.9 E-IS 5.0 E-05 NF

gross 9.3 E-16 4.6 E-06 9.2 E-08

291-Z-1 total dose: 5.2 E -05

296-P-43 463 3.5 E+07 qSr <0 0 0

(IF: C1M 11111: 045) (0.22) (1.0 E+06) CS <0 0 0

'Pu <0 0 0
23240pu <0 0 0

<'Am 0 0 0
gross a 8.0 E -16 1.1 E-09 NF

gross p 4.1 E-15 5.6 E-09 NF

296-P-43 total dose: 0

296-P-44
(I F: C12M HILL. F046)

296-P-44 total dose: 7.8 E-I 1

471

(0.22)

7.9 E+06
(2.2 I+05y

9USr

17CS

239/240,Pu

24 IAAm

gross a

gross f3

<0

<0
<0
<0

1.3 E-
1.8 E-
1.4 F-

16
15

15

0
0
0
0

7.8 E-11

NF

NF

4.1

5,7
4.2

1I

if)
10

2-4
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Table 2-1. Hanford Site Radionuclide Air Emissions from Major Point Sources in 2006
major ioint source: potential of >0.1 mremrT EDE to nearest public receptor)l

k Average Averageoperating Volume, Radionuclide eragEDE tO
flow rate, ft or type of concentration, i MEl,

de) ft /min (m3) radioactivity c Ci mreim
de) ~(m is) % 11 9 S ~ ln 1

-21 73 940

14,73 I (1A F 2, 137Cs <0

Pu >0 0 0
2391240PU<Pu "0 0 0

'Am 64 F-18 ),o [-09 1.8 F 08
rossa 1.1 E-16 I o E-07 NF

ross p 4.5 E-16 ,6.7 E-07? N

296-S-21 total dose: .8 1F 08

did i not operate; declared out of service June 30, 2005

did not operate; declared out of service by December 31, 2005

14,260 7.5 E 09 S

238Pu

2391240 P
Pu

2 41

Am

Lross U
gross P

29 S-22

296-18I

296 - -

23spuL
Z39/240U

Pu2411

241Am

cross a
gross B

PLI

0

8.4
4.7

2.,

<0

-0
0I
E-16

E--18

E-16

2.7 E 15
1.4 E-I S

2.2 E-1

6.7 E-16
6.8 E 15
44E-1s

4 F

24 Pu 4.0 E-17

1Am 1.1 E-I7

cross u 4.8 E-I 2

gross p 5.7 E-16

0
0
0

2 5 E-09
I .4 [- 09

57k-OS

296-W-4 total dose:

1 .4 F-0

7.0 E 0-O

L ]L -07

3 3 [-08
34 E-07

2 2 E-07

296-13 total dose:

8! '
. E 10

2 2E -10

97 [-10

1.2 -08

00

0

0

4.7 1 09
NF

4.7 1 09

9.1 F 08

2.2 E 09
6.3 E 08

NF
4 4 E 09

3I F 07

1A I: 10
1,6 l.. I

4.21: 10

NI
2.4 II 10

296-7,7 total dose: 7.9 E 10

0-s

Stac
(facili

co(trac

2(l

1,060 5.6 E+ 08
01.6 ,f 07)

.000
U)

1.6 E+09-
(4. 5 -07|

<0

2
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Table 2-1. Hanford Site Radionuclide Air Emissions from Major Point Sources in 2006
(major point source: potential of >0.l mrem/yr EDE to nearest public receptor)'

Stack Average
operating Volume, Radionuclide AverageEDE to

(facility; f 3 operating Emissions, EI
cotatr flow rate,c ft or type of cocnrto, .i NKEI,contractor; flM3 . d concentration,' Ci

EDP Code)" ft 3/min (in) radioactivity pCi/mL mrem
____________________ (m'/s) _ _______

296-Z-14 4,000 8.5 E-08 23%Pu <0 0 0
(FP: F11. ZR14 (I 89) (2.4 F+07) 2391240Pu 9.6 E-18 3.2 E-10 4.2 E-10

nder CERCLA8 ) 
24 1Pu 2.5 E-16 8.1 E-09 1.6 E-10

241Am 5.4 E-18 1.8 E-10 3.4 E-10

gross a 1.1 E-16 3.6 E-09 NF

gross 1.91E-15 6.3 E-08 1.3 E-09

296-Z-14 total dose: 2.2 E-09

300 Area Major Point Sources

EP-324-01-S 62,141 3.3 E+10 'tSr <0 0 0
(324 Building: WC1: F025 (29.33) (9.2 F+OB) 137Cs <0 0 0

[under (ELRCLA9]) 238Pu 0 0 0
294Pu 1.3 E-18 1.4 E-09 1.1 E-07

241Am 6.1 E-18 6.6 E-09 7.9 E-07
gross a <0 0 NF

gross p 2.5 E-16 2.7 E -07 NF

EP-324-01-S total dose: 9.0 E-07

EP-325-01-S 141,000 7.4 E+10 'H (HT) 3.3 E-08 6.95 E01 1.4 E-02

(325 Building: PNI.: NA) (66.5) (2.1 E409) 3H (HTO) 1.2 E-07 2.62 E+,02 5.2 E-02
90Sr 6.7 E-17 1.4 E-07 1.5 E-07

1Cs 2.31 E-17 4.8 E-08 1.1 E-07
2
0 Rn 1.4 E-08 3.0 E+01" see Table 3-5

22Rn 4.3 E-10 9.1 E-01 see Table 3-5
2PU <0 0 0

2391240Pu <0 0 0
2Pu <0 0 0

241<Am 0 0 0
243Am 1.4 E-18 3.0 E-09 3.6 E-07

2432Cm0 0 0

gross a 5.0 E-Is 1.0 E-08 1.2 E--06

gross 1.1 E-16 2.3 E-07 5.1 E-07

EP-325-01-S total dose: 6.6 E-02

EP-327-01-S 38,619 2.0 E+10 1'Sr <0 0 0
(327 Building: WCTI: ,026 (18.23) (5.7 L+08 m7Cs 4.7 E -16 3.2 E-07 7.0 E- 07

(under CERCLA9]) 238Pu <0 0 0

240Pu 3.1 E-IS 2.1 E-09 1.7 E 07
241Am 9.9 E-18 6.6 E-09 7.9 E-07

gross a 9.0 E-17 6.0 E-08 NF

gross p 2.1 E-15 1.4 E-06 NF

EP-327-01-S total dose: 1.7E-06
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Table 2-2. Hanford Site Radionuclide Air Emissions from Minor Point Sources in 2006

(minor point source: potential of 0.1 mrem/yr EDE to nearest public receptor)'

Average AverageStack operating Volume, Radionuclide EDE to
(facility; fow rate,' ft or type of operating Emissions, ME,

contractor; concentration, Ci
EDP Code)b ft/min (m) radioactivity oCi/mL mrem

(m3/s) - pim
100 Area Minor Point Sources

105-KE Basin 30,400 1.6 E+10 90Sr 3.1 E-14 1.5 E-05 2.4 E-07

(I 00-K Ared: 1, 14.35) (4.5 08) PU 3.6 E-1S 1.8 E-06 1.8 E-06
Y245, Y246, Y248 294Pu 2.3 E-14 1.2 F-0 1.3 E-OS

[under CERLA 1 Pu 1.4 E-13 6.9 E-05 1.2 E-06

Am 2.1 E-14 1.1 B-OS 1.9 E-O5

gross u 4.5 E -14 2.3 F-OS NF

gross [ 1.8 E-13 8.8 E-OS NF

105-KE Basin total dose: 3.5 E-OS

105-KW Basin 22,000 8.9 E-09 1"Sr 2.4 E-14 6.6 E-06 1.1 E-07
(100-K Area I-I (1038) (2.5 E+08) 38Pu 1.5 E-15 4.1 E-07 4.1 E-07
Y4Y23,Y26 2391240Pu 1.1 E-14 3.0 E-06 3.3 E-06

tlnder CERCLA 1) 2 Pu 4.9 E-14 1.4 E-OS 2.4 E-07
24'Am 8.3 E-15 2.3 E-06 3.9 E-06

gross a 2.3 E-14 6.3 E-06 NF

gross 2.3 E-13 6.3 E-05 NF

105-KW Basin total dose: 8.0 E-06

107-N 7,681 2.7 E-09 gross a 1 0 0 0
(100 N Area; WCI: (3.63) (7,5 E+07) gross 2.6 E-15 2.6 E-07 4.2 E-09

265 [ander CERCLA]) 107-N total dose: 4.2 E-09

1706-KE 12,000 3.7 E+07 gross a 6.7 E-15 9.6 E-09 1.1 E-08
000-K Area, FH Y243) (5.6) ([.0 EI6) gross 2.8 E-14 4.0 E-08 6.4 E- 10

1706-KE total dose: 1.2 E-08

200 East Area Minor Point Sources
296-A-10 did not operate: no plan to resume operation

(TREX. CI, A550)

296-A-18 1,132 5.9 E+08 gross a 7.6 E-16 1.7 E-08 2.2 E-08
TF, Ci112M HILL E060) (0.53) (1,7 E0-7) gross 3.1 E-15 7.2 E-08 1.5 E-09

296-A-18 total dose: 2.4 E-08

296-A-19 1,012 4.8 E+08 gross a 7.6 E-16 1.4 F-08 1.8 E-08

11. C112M 11111 . E0601 (0.48) A E+07) gross 2.7 E-15 5.0 E-08 1.0 E-09

296-A-19 total dose: 1.9 E-08

296-A-20 2,138 1.1 E+09 gross a 3.7 E-16 1.4 E-OS 1.8 E-08
(TF CI2M 21. HI :0197) ( .01) (3 2 E+07) gross [ 2.1 E-I j 7,8 E-08 1.6 E-09

296-A-20 total dose: 2.0 E-08

296-A-21 15,300 8.0 E+4-09 gross a 2.8 E-16 8.1 E-08 1.1 E-07
(242-A EvaporaOn (7.22) (2.3 IlOS) gross [ 1.4 E-IS 4.1 E-07 8.6 E-09

1C2M 1111- F6S) 296-A-21 total dose: 1.2 E-07
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Tablc 2-2. Hanford Sire Radionuclide Air Emissions from Minor Point Sources in 2006

Stack
Oacilit y;

corractor;
EDP Code

2%6-A-22

29o-A-26

294.-A-27

29-A-28

29-A-30

29-A -40

2MF-A-41

2%&--P43

29-F-1

(minor point source: potential of

Average
operating Volume,
flow rate,' ft3

ft3 /min (mi)
(i3/s)

410 2.? F-08
W 191 0 (.

50.1 mrern yr EDE to nearest public receptor)

Radionuclide
or type of

radioactivity

q" Sr

mCs

2 24, Pu

11Am

gross cx
gross [

Average
operating

concentration,
gCi/mL

<0

5.9E -16

<0
50 18

Emissions,
Ci

0
4.6 E-09

0
0

3.9 E-11

EDE to
MEI,
nirem

0

2.I E10

0

2.8 F.11

2.2 E 16 L L-09 NF

3.3 E15 2.5 E-08 Nb

296-A-22 total dose: 2.9 E-10

did not operate

862 4.5 E+08 gross a 2.9 E-17 7.1 E-10 9.2 F-10
(0.41 0 10) gross F

4.366 1 E 09
(2.06)

770 4.0 F' O0
(0.36) 0 1 1 3)'

5.961 31 E+F09
12 s!) 8) 07)

1,025 5E E+08
(0,48) ( 1 1 +07)

7,079 3 109
0 34) f] is ,

857

(0.4W)

4 51E 08

gross a

gross P3

ros;

1 4 E 15 3.4 E-08 .I F 10

296-A-27 total dose: 1 6 F 09

2.9 E-16 [ .4 E-08 4.4 h -0S

1.31 E15 1.-' E07 3.4 E-09

296-A-28 total dose: 4.7 E-O8

U1

gross [U

gross cx

gross [3

gross ii

gross U

gross7 1

gross [3

gross a
I ;10 gross [4

51,000 2.7 - 10 gross a
(24 07) (G. '08) gross

1.3 E-16 2.7 E-09 3.5 F 09
40kE-IS 8E-08 1.8 E-09

296-A-29 total dose -. E-09

4.2 E 16 6S. E-08 S E-08

2.2 E-15 3.6 E-07 7.6 E-09

296-A-30 total dose: 9.6 E-08

1.4 E 16 2.6 E-09 .4 E-09

1.5 E 15 2.9 E-08 6 I E-10

296-A-40 total dose:

2.7 E-16 3.6 E-08

6.1 E 1 S.1 E-08

296-A-41 total dose:

0

4.0 E 09
4 7 E-08

I1E-09
4 9 E-08

b

2.9 E-16 5.2 [-09 1 1E-10

296-A-43 total dose: 1.1 E-10

6 E-16 3.7 E-07 4.8 F-07

6.0 E 15 6.2 E-06 1.3 E-07

296-E-1 total dose: 6.1 1-07

2-9
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Table 2-2. Hanford Site Radionuclide Air Emissions from Minor Point Sources in 2006
(minor point source: potential of <0.1 mrenyr EDE to nearest public receptor)"

Stack Average Average
operating Volume, Radionuclide ..eratn EDE to

(facility; flwrac f 3  oyeo operating Emissions, MEl
co rc r; flow rate,' ft or type of .ocnrain C . M NEI,contractor; e oncentration,d Ci

ED 1 Code ft3/min (ill") radioactivity si/remED], Co e) ___ (m 3/s) pCi/inl

296-P-31 1,026 5.4 E +08 28Pu <0 0 0
(20-ELi 1 201)) (0,48) (1 L +07) 239'246'Pu <0 0 0

A2 27 E-18 4.5 E1-I 9 )-11
gross U 2.3 E-16 8 E 09 N
gross [3 8.4 E-16 I 1.4_0i 29 F 10

5296-P-31 total dose: 3.8 -110

457 5.2 E3+07 gros's a 0 0
(LO:CWMliiL;E(47) (0.22) (1.5 +06) gross f3 4.2E 15 8.3E>-09 l.7E 10

296-P-45 total dose: 1.7 E-10

200 West Area Minor Point Sources
291-S-1

PFImOX Pbm I0I. S006)1

296-P-22
(rf: Cm 1125 w111 91)

296-1P-23
(IF, CI2.M 1i 1 19 )

and

296-S-25
M('Ifn @112 CI IM 11451

loperation of stacks

altermlesl

296-P-28
: 12M 1111 . W195i

296-S-15
(iF: ( 12H 1(1>0. W 1h

296-S-16
(222s: m(12%1 HILI 5264)

296-S-18
(IL: C1H2M1 Iol w11.1

22,029
I1G40)

740
(035)

1,088
(0 51

and

899
(0.42)

did

1.2 E-10
(3 +08)

3.9 E+108
(I1 1 07)

5.4 E+08
( 1 5+07)

LOUl) or oh

suck<

gross a

gross [3

gross a
gross P

90 Sr

'"Pu
23Pu

1Am

gross u

gross [

7.6 E-16
1.7 E-15

3.4 E-07

7.8 E-07

4.4 E-07

1.6 E-OS

291-S-1 total dose: 4.6 E-07

1.9

6.2

E-16 2.6 E-09

E-16 }8.5 E3091

296-P-22 total dose:

50
60

1.0 -17

50

2E-18

1.1 E-16

7.4 E-16

0

0

2.1 E

0

1.4E3

2.1 E

1.4 E

10

10

-09

08

296-P-23 and 296-S-25 total dose:

not operate (exhauster dismantled; no plans to resume operation)

did not operate

27 1.4 E

(00

2.85
(1.35

296-T-7 425
I P LI . I l.) (0 2-

,07 gross a 6.0 E- 16

3.4 E-09
1.7 E-10

3.6 E 09

0

0

2,5 E-

0

10

2.7 E- 10

NF

NF

5 I2 -I0

3.3 E-10

(41- 11 gross p 3,6 E-Is 2.0 E-09 4.0 E11 I
296-S-16 total dose: 4.7 E-10

6 7.5 E+,08 gross a 3.6 E-16 1.1 E-08 1.4 F-08
(21 1.-7) gross p 2.8 E-15 8.6 1-08 1.7-9

296-S-18 total dose: 1.6 E- 08
0 E08Os a oss4 3.6 E-08 4.7 E-08

( [.-06) gross p -0 0 0

296-T-7 total dose: 4.7 E-08

2-10
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fable 2-2. Hanford Site Radionuclide Air Emissions from Minor Point Sources in 2006
(minor point source: potential of <0. Irrem'yr EDE to nearest public receptor)'

Average
operating Volume, Radionuclide
flow rate,' ft3  or type of

ft /mi (im) radioactivity
(m3/s) I - --

Average
operating

oncentration,
gCi/mL

Emissions,
Ci

EDE to
ME!,
mirem

did not operate

21,270 1 1 E-10 gross a 5.0 E-16 2.2 E-07 2.9 E-)7
10 04 2 <8 gross 5.7 E-14 2.5 E-05 5.1)E-07

291 -U-1 total dose: 7.9 E-07

did not operate (exhauster dismantled no plans to resume operation)

10,524 1 E 09 0ross a . 0 0

497) 08) gross [ 4. h E-1 9.0 E-08

296-Z-5 total dose:

EDP Code)

290-T-17

291 F-

2'Th-Xo -3

296-Z-5

296-Z-6

2%-,5

u

1.550

U
1.8 E-09

1.81E-09

41 E09 1 ross c 0 0 0

(V+0E gross o 52 16 1.0 E-07 2.0 E-09

296-Z-6 total dose: 2.0 E -09

I! EUS gross u <0 0 0
I gross f 0 0 0

296-Z-15 total dose: 0

300 Area Minor Point Sources

340-H

340-DFCON

340-NT-Ex

E 1P-30513-01-S

EP-318-01-S

IP-320-01 -S

EV-320-02-S

did not operate

7,476 1 3 F-09 gros

O3) . ) gros

1.459

{0.69)

820

s a

[I0

7.7 F-08 gros; a
(2.2 1)7( gross 

1.6 11 08 gross a

gross p3

616 1321 08 gross a
(0 29 0ross 3

30,300 lo L - 10 gross cc
(4.3) 4 ') j grOss 

420 2. I 08 gross [I
(02()) I 0 gross 9

I-320-04-S 390 2.1 E 08 g ross U
llo ( . 01 gross p9

6.8 E -16 1.0 F 0~ S.o 1-06
L E-15 8.2 1--O' 90 F-U

340-DECON total dose: 8.9 [-06

9.2E 17 231F 09 .8 E-07
5.9 E- 16 1.5 L-OS .6 1-05

340-NT-EX total dose: 2.0 11-07

0 0 0

EP-305H-01 -S total dose: 0
4 1 E-17 38 E--10 4.6 E-08

1. 0

EP-318-01-S total dose: 4., E-08

2 E-17 1.4 E-08 1.7 F 06
19 E-15 [ 8.5107 1.9 E-06

EP-320-01-S total dose: 3.6 E-06

2.6 E-16 1.6 E-09 1.9 E-07
2,2 E-15 L4 E 08 EA F -08

EP-320-02-S total dose: 2.2 E1-07

1.5 E-16 8.411 10 1. E-07
8.8 E-16 5.1 E-09 1.1 F 08

EP-320-04-S total dose: 1 1 E-07

2-11
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Table 2-2. Hanford Site Radionuclide Air Emissions from Minor Point Sources in 2006
(minor point source: potential of 0.I mrem/yr EDE to nearest public receptor)a

Average
Stack operating Volume, Radionuclide Average EDE to

(facility; flow rate,t  ft3  or type of operating Emissions, ME1,
contractor; f/m concentration, Cimrem
EDP Code) (m) radioactivity CimL

EP-323-01-S 1,500 7.9 E+08 gross a 4.9 E-17 1.1 E-09 1.3 E-07

(323 Building. PNNL: NA1 (071) (2.2 E+07) gross [3 1.6 E-15 3.7 E-S 8.1 E-08
EP-323-01-S total dose: 2.1 E-07

EP-326-01-S 49,700 2.6 E+10 "H (1T) 9.2 E-15 6.8 E-06 1.4 E-09
(326 Building: 'NNL; NA) (23.5) (7 4 F 08) 22Rn 1.3 E-17 1.0 E-08 see Table 3-5

gross a 5.5 E-16 4.1 E-07 4.9 E-05

gross [1 5.8 E-15 4.3 E-06 9.5 E-06

EP-326-01-S total dose: 5.9 E-05

EP-329-01-S 45,200 2.4 E+10 IL"'Xe 4.6 E-17 3.1 E-08 4.0 E-14

(329 Building: 'NNL: NA) (21 3) (6.7 E+08) '3 Xe 1.5 E-17 1.0 E-OS 3.3 E-13
2n 3.3 E-16 2.2 E-07 see Table 3-5

gross a 0 0 0

gross 1.2 E-16 8.2 E-08 1.8 E-07

EP-329-01-S total dose: 1.8 E-07

EP-3730-01-S 200 1.1 E+08 gross a 1.1 E-16 3.4 E-10 4.1 E-08
(3730 Building: PNNL: NA) (0094) (3.0 F+06) gross [ 6.8 E-18 2,0 P-11 4.4 E-1I

EP-3730-01-S total dose: 4.1 E-08

RCF-2-EX 638 5.5 E+07 gross a 0 0 0
(MO-423: WCH: Y216) (0.30) (1,6 E+06) gross 3.2 E-16 6.9 E-10 7.6 E-10

RCF-2-EX total dose: 7.6 E-10

400 Area Minor Point Sources
437-1 -61 14,463 7.6 E+09 gross a 50 0 0

(MASF; El1. F019) (6.83) (2.2 E+08) gross 3 1.2 F--I 3.6 E-07 9.4 E-08

437-1-61 total dose: 9.4 E-08

437-MN&ST 14.291 7.5 E+09 gross a 0 0

(MASF: FH: F014) (6.74) (2.1 E+08) gross 1.3 F-IS 4.2 F-07 1.1 E-07

437-MN&ST total dose: 1.1 E-07

FFTF-CB-EX 12,464 6.6 E+09 "H (11O) 1.7 E-09 3.7 E-01 9.6 E-06

(FFTF: FI: FO1l) (g88) (1.9 E+08) ross a 1.7 E-15 4.3 E-07 3.9 E-06
gross [3 1.2 E-14 3.0 E-06 7.8 E-07

FFTF-CB-EX total dose: 1.4 E-05

FFTF-HT-TR 4,519 2.4E+09 gross a 8.1 E-16 7.5 E-0S 6.8 E-07
(FFTE: Fi: N013) (213) (.7E+07) gross $ 1.5 E-I [ 1.4 E-07 3.6 E-08

FFTF-HT-TR total dose: 7.2 E-07

FFTF-RE-SB
0 FTF: Plit F012)

11,270
(5.32)

.9 E+09
(1.7 E+08)

gross a
gross P

3.2 E-15
1.5 E-14

7.4 E-07
3.4 E-06

6.7 E-06
8.8 E-07

FFTF-RE-SB total dose: 7.6 E-06
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I able 2-2. Hanford Sire Radionuclide Air Emissions from Minor Point Sources in 2006
(minor point source: potential of 0.I mrem'yr EDE to nearest public receptor)'

VAverage
operating Volume, Radionuclide Average

ity; operating Emissions,
flow rate, ft3  or type of ccet atin Cictor:3 .3 concentration, C

toe) 1, ft /nin im ) radioactivity mode) Area MCi/mL

600 Area Minor Point Sources

EDE to
MEl,
inremt

(,')h-XX -I 48,176

22 74)

%- -2 !,000
S (047)

2.5 E- 10 gross a
(7.7 -u) gross i

' F E-08 gross it

gross

0 
o

44 E-17 4 4 E-08

696-W-1 total dose:

0 -1
2.61E-16

0

(f : t 0 =analytical result equal to level of laboratory ambient background radioactivity or less than that level,
w r elm pracuical terms mins the radionuclide or type of radioactix ity was not detected in the emission sampled: Ci curie,

I -1 1hecquerels (Bql: ft3 
= cubic feet. HIT is tritium, or c emerual tritium, in the form of an ncondensabie Las (for

k:111, s modelrg. :l curie; of HT were considered as curios of -IHTO): 11TO is iritiated water vapor, or trtium in the
on condensable water vapor; m- cubic meters: min = minute: mirem = mi liiren N A = not applicable: NF = not factored

- wan soiopic release is reported, the reported release of the con esponding gross radioactivity type is not included in
' PC CIL ulationst s second. yr year

Diir n 1111tm2 the potential prospective dose impact ofeach point source necessItated using nearest public receptors, who may

di psr om the ainnuallv deternired Hanford Site MEL
A Vions iv In thi column arc: CH2MNI HlI, - CH2M I LL Hanford i-oup, Inc, liP code e electronic data processing code,

u,: ii chin-ot-custody activities to dentil, sampling locations: FFTI = Fast Flux Test Facility: F 1 Fluor Hanfolrd:
\1 = \ t lmnlcc and Storae Facility, PNNL - Pacific Northw"est National Laboratorv: PFP - Plutonium Ftmishine Plant:
I amks -arms: WC = Washinzoon Closure Hanford, LLC: and \ SCF =Waste Sampling, and Characterization Facility.

R1 ec-i, stack flow jate averaged over time of stack operation.
RIi concermtion averwged over :ime of stack operation.
I 1Lr M( 1 eItecti e dose equivalent for the maximally exposed indv-dua': for calendar year 2006, the MEI was located near

em'or Rodil Fanklin County, directly across the Colunbia River from the Hanford Site 300 Area.

(misIons ourm these point sources are associated with cleanup operations conducted under the authority of CERCIA. Reporting
ih , eiions in fable 2-! denonst-ates compliance with the montoring requirements of 40 CFR 6 I, Subpart H, which is a
<tvnia' - LIwaent la; (e. "appli cable. relevant, or appropriate requirement" as defined by CERCLA
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Table 2-3. Hanford Site Major Stack Heights and Emission Controls.

Stack Discharge height, ft (m) Emission control

100 Area Major Point Sources
I 05-KW Air Spaigng V ent 48 (14 6) HEPA

296-K-142 90 (27.4 HEPA

200 East Area Major-Point Sources
291-A-1 200 (61) HEPA

296-4-42 55 (168) HEPA

296-B-1 90 (22.4) HEPA

296-B-IG 75 (22,9) HEPA

296-H-212 5 (29) HEPA

296-P-45* 15 (46) HEPA

296-P.-47 15 (4.6) HEPA

296-P-48 15 (4.6) HEPA

200 West Area Major Point Sources
296-P-43 15 (4.6) HEPA

296-P-44 15 (4.6) HEPA

296-S-21 38 (116) HEPA

291-T-1 200(61) HEPA

296-W-4 47(14,2) HEPA

291-Z-1 200161) HEPA
296-Z-3 24(7.2) HEPRA

296-Z-7 50 (15 2) HEPA

296-Z-14 20(6 I) HEPA

300 Area Major Point Sources
EP-324-01 -S ISO (46) HEPA

EP-325-01-S 89 (27 1) HEPA

EP-327-01-S 42.S (13,1) HEPA

EP-331-01-V 62 (18.9) HEPA

* This stack operatcd as a mior stack during 2006.
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Table 2-4. Hanford Site Minor Stack Heights and Emission Controls.

Stack Distharge keightt (a) Emission contro

100OArea MSn Point Sorces ______

105-E Basin 42128) none

I 5-KWBasin 42 (12 grr none

107-\ 2,( 82 JP

I 706-KE 25 (7.6) HIPA

200 East Area Minor Point Sources

29ii-A-10 15.0 (4.6) HEPA

29-A- IS 12,5, 8) HLPA

96-A-1 9 12.9 (1 91 hIPA
29"-A-21 22 t ) HIEPA

291-A-22 61 18.6) HEPA

2%n- A-20 15,-7 14 8 HERPA

29", A 2 15$ 48, HIPA

'9' A '\ 23 -Ci HER\

29' A 29 149 f4. HPA

9 A 30 23) 0, HL PA

29, A 40 13,3 41) HEPA

29,A-41 29.2 8.9 HEPA

69'A-43 35.5 10.8 H PA

29' E-I SI s HEPA

29'1-R-3 I32 (9.8) HEPA

200 West Area Minor Point Sources
296-P-22 10.2 (3.1) H H EPA

296-P-23 IS f4.) HEPA

296-s- 5 I S 4 .6 HIPA

9 IS 22 a, HEPA

19)-S-25 15 46) HE PA

9T-1-1 32 )l I EPA

29 -S- 200 ((A sand filter

29o-S-It, 9's8(3 HERIA

29t,-T-7 28.)EA

29 - 200 61) sand filter

'92 7 2 ) 21 EPA

29, S 2$ (8 ) H EA

'9oL 42( 12) HEPA

300 Area Minor Point Sources

'40 B 37 H 3) IEPA

40 L(CON 2- ' IEPA
40 NT-EX 20(6 1) 1 IEPA

17P 18-01 -S 29 ('i IHEPA

IT- 20-01 S 40(1 1) HEPA
P "'0-02 s 32(> I-IPA
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Table 2-4. Hanford Site Minor Stack Heights and Emission Controls.

EP-320-04-S 26 (7.9) HEPA

EP-323-01-S 6(4.9) HEPA

EP-326-01-S 47.6 (14.5) HEPA

EP-329-01-S 62.6 (19.1) HEPA

EP-3730-01-S 19.4 (5.9) HEPA

RCF-2-EX 9.8 (3) [JEPA

437-1-61 384(11,7) HEPA

437-MN&ST 30(9.1) HEPA

FFTF-CB-EX 47(14.3) none

FFTF-HT-TR 29 (8.8) none

FTE-RE-SB 20 (6 1) noneQyt~ ~ ~ 7 77777777777nr'Qve$
600 rea inorPit Sources:

690-W-1 25 (76)

696-W-2 32 (9.8)

HEPA

HEPA
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Fable 2-5. Distances and Directions from Hanford Site Operational Areas
to Receptors at Respective Nearest Residences.

Receptor

07:lu a.

I-Distance (km [mi]) and direction from Hanford Site operational area

100 Area 200-E Area 200-W Area 300 Area 400 Area

Hanford Site MEl' 40.6(252iSE 23 (11 SE 3 1 (21 8) SE 1 4 n) F 0 a 7 SE

112 \\\\N 21'2 i 13.7 fS 1, l4(o8- E 6 J i E

Narcst in prevailing 24.2 ( 1 E 21. 2 (1111 L 27 '1951- 3,42 1S 1 S 10 ;

2212 SE 1-.10 u6w SE 245 itS ESE 12-3 \\\\\ 12 -2TSE

rds i praitn 16.71104 1S 336 (26.9 ESE 031 (l i \\N\\ 41 (-7 \N

c9i a\\ 21 s1" 1\1 I \ 1 L ' ESE

pnlr8.nis' ac r 40rnj 949 Q9 9s , T 1 F and
12711 -1 I E I I (I I' I16S I 4.0(211 SE1 1. u.tS

j.)t; \aIIES 34 9 1 E 1 9 1 I 1 N 4 (<' SS I E T1 (
Pldl o I Ncwncsi in prevailing E' )SFUWL9.(7)alarm praihn10 61401ESL 9 4 2) ESE 9 2 15 7 NI I5sons

lalfln 34 9(I 3 ~ (190'V ES 5.3 (<5(2' j 5j

Mcat \Cst I2 N\ 20) 113.O) \N\ 17-(I 1 W \\S\ 2.7 l SK 122 7o SE

p(ih. Nconest in SF(68 F & I(
Z4. (4 ) 271)11.4 o E 240(491 I .R) SE 80 (1 NE 12 2 6o SE

1 tI esi denu includes iwelling. school, bIisIntts. o ofTice

Ml It is1on pn ts wuhi an emission Area arc assi uned a single distance to the nearest receptor: km = kilomi-er: n mile

. mcrilm ol l tI pibhic wno In es at a residence near Satemoor Road, in Franklin Count. directhY across the ( olumbia R ier
r 11 uInford Site 300 Area

I at: i in;Ic icecepto is employed at the Laser Interferometer Gravitational Wave Observator I (160). I his receptor, who

cm 11 Scj i could oe but is not necessarily the IEL is a member of the public not employed by DOE or its contractos and
scmo <1 a on tc Iantore Site at a location to which access is not controlled by DOE. For radiological dose impacts trom

cnni<>S a in ' 2006, numerous offs a public receptors and onsite public receptors were evaluated. The evaluations derni mined that
at 011>10 receptor near Saemoor Road. in I ranklin ( ounty received the maxiniu m dose due to air emissions tiom all llanford
Sac .ourc, drm, 200:. For onsite receptor;. two employment local Ions Were evaluated: LIGO and EN CS.
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3.0 POINT SOURCE EMISSION DOSE ASSESSMENTS

3.1 DESCRIPTION OF POINT SOURCE EMISSIONS DOSE MODEL

1 e 1: 9)() was the :irst year this annual report format was required to comply with the Clean Ai Act
11nc nent- of 1990. describer: earlei in 54 Federal Register 16965. December 15, 1989. CAP (8-PC

wa 1": t o delermine the compliance status of Hanford Site radionuclide air emissions with the
1 irc mi i I I) standard set in both Subpart 11 of 40 CER 61 and in WAC 246-247. Doses from 1990

thro 1 were modeled using CAT -8 Cean Air Act \ssessment Package-1 988. a mainframe
, Des fomi 1)93 to present were modeled usig CAP88-PC (EPA 1992), the desktop computer

cr:a o a C \P-88 that relies more on default parameters than does the mainrame verson

Be.ca,e the I lanford Site has numerous and widely separated emission points, it is necessary to determine
the point at which the niaximutm; dose would be received from the combined air emissions released from
all loations 'To model the doses from those emissions. each of the five major operational areas is

n ithin it a single reference facility having an emission point that typically is the source of
rnaxirim emissions Irom that Area to the Hanford Site MEL The straight-line distances and directions
to theI Ml frorn each o& the five reference fiacilities are used in the dose calculations, which include
aniUal meteorological data (refer to Appendix A). In 2006, those reference facilities were the I 05-KE
Buldinr in the 100 Areas: the PUREX Facility in the 200 East Area: PFP in the 200 West Area: the 325
BUildiin in the 300 Area: and FTF in the 400 Area.

lu; rp ors from 990 tarough 1999. only offsite members of the public had been evaluated for dose.
Din- rn this period, the annually selected maximally exposed individual (MEl) member of the public
resded at these locations: from 1990 through 1992, the MEl location was at Ringold, in Franklin County,
cea onteais of lthe 20J Areas and northeast of the 300 Area: from 1993 through 1999. the MEl was

S nea: Sacenoor Road, directly east and across the Columbia River from the 300 Area. Startin
xxr i _T : zpori for 200C a new category of members of the public was evaluated in determining the MFlI:
no -1)( )1 employees at work locations on the Hanford Site. Private-sector reindustrialzation at the
I lanfoid Site forced a b-oadening of the MHL definition to include members of the public not employed
by I )t and N hose workplace v within the boundaries o the Hanford Site yet outside DOE-controlled
area de this new definition. the MFl location for CY 2000 shifted from what would have been the
ofCie 1 '.dec near Sagemoor Road. in Franklin County, to a W\ashimgton State University laboratory in
the 3o iea. north of Richland, in 2001. the location changed to the 313 Building, also in the 300 Area.
In rlx 2002, non-DOE employment at the WSU laboratory and the 313 Building ceased, causing the
Ml o shi ft back to the offsite Sagemoor Road location, where again in 2003 the MEl resided. For 2004,
the NIl I location shifted to Rinold. owimw mainly to reduced point source emissions of3'H from the 300
\r:a :he I H location retumed to the Sagemoor Road residence for 2005 and remained there for 2006.

0a, _ MCeaSed 'H point source emissions from the 300 Area.

The prlinIpll locations evaluated for the ME] are shown in Figure 3-1. Ficure 3-2 displays the ML
doses Lotributable to radionuclide emissions from Hanford Site point sources from 1990 through 2006.

3.2 SUMMARY IF INPUT PARAMETERS

)o~se clculations weie performed using established standard parameters for the Ilanford Site and its
n ironment (lNI-3777, Rev. 2). Point source emission, data by radionuclide and operational are2 (refer

to -lahic 3-1 were used in the dose calculations. The calculations used an effective discharge height of
i, Tn for all relezse locations other than the 200 Area facilities. which were assumed to have an
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Table 3-1. Hanford Site Radionuclide Air Emissions from Point Sources in 2006.

Releases.. cr'
.ai nuidie

10ioArme200 Eat 2O01 et.b IQO Areas Area> Ae

bH as HT) NM NM NM

1-Has'1T' NM NM NM

90Sr 2.3 E-05 4.3 E-0-5 3.2 E-05'

NM 1.5 E-03 NM

NM NM NM

Xe NM NM NM
137Cs NM 1.3 E-05 .2 -07

n NM NM NM

Rn NM NM NM

Pu 2.2 E-06 2.1 6 I 0 E-07

239/240Pu 1.5 E-05 13 E 6 3.2 E-05"

Pu 8.3 E-05

A1Am 1.3 E-05

NM

ND 2 .5 E05

1.8 E-07 6.6 E-06

NM NM

300 Ae

6.95 E+01

2,62 E+02

1.2 E-06

NM

3.1 E-08e

1.0 E-08'

6.0 E-06

3 0 E+01'

9.1 E-0l'

7.4 E-10

LI, E-07

ND

4.7 E-07'

3.0 1-09

400,Area"

NM

ND

Total

6.95 E+01

2.62 E+02

NM 9.9 E-5os

NM I 5 E-03

NM 3.1 E-08

NM 1 0 E-08

7.2 E-06 2.6 E-05

NM . 30 E+0

NM 9.1 E- 1

NM 2.8 E-06

1 .2 E-06 5.0 E-05

NM ll E-04

NM 2.0 6-05

NM 3.0 E-09

I Ci = I curie = 3.7 E+10 becquerels (Bq); ND = not detected (i.e., either the radionuclide was not detected in any

sample during the year or the average of all the measurements for that given radionuclide or type of radioactivity

made during the year was below background levels); NM = not measured.

HT = tritium in the form of incondensable gas, assumed to be the H TO form of 3 H in dose calculations.

HTO = tritium in the form of condensable water vapor.
d This release value includes gloss beta data, assumed to be 9Si in dose calculations.

Calculated release based on inventory and project process.

This release value includes 5.6 E-06 Ci of gross beta activity, assumed to be 'Cs in dose calculations.

This release value derives entirely from measured gross beta activity, assumed to be Csin dose calculations

This release value includes measured gross alpha activity, assumed to be C in dose calculations

This release value includes 4,5 E-07 Ci of measured gross alpha activity, assumed to be 241 Am in dose

calculations.

3-2
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* Location of Maximally
Exposed Individual

N- S Other Receptors
Evaluated in 2006

1 00-H

100-D/DR Hanford Site
Boundary

100-I0

100-K 100-F

I 0-B/C

Energy Ringold

LIGO

400 Area

Hanford Site.
Washington Sagemoor

5 10 Kilometers

Ricniand
GQ050012 2

Figur- "-I. Locations of Hanford Site Maximally Exposed Individual
and Other E aluated Receptor Locations for 2006.
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Figure 3-2. Doses to the MEI Due to Point Source Emissions of Radionuclides
from the Hanford Site, 1990 through 2006.

effective release height of 292 ft (89 m; DOE/RL-2006-29). In most cases, emissions reported as gross
alpha or gross beta were mostly evaluated as 340Pu or 90Sr, respectively, except when process
knowledge was used to identify more appropriate surrogate radionuclides. In the case of PNNL emissions
from 300 Area facilities, gross alpha and gross beta data were modeled respectively as 24'Am or "'Cs.
Emissions from the 400 Area reported as gross alpha and gross beta were modeled respectively as

2 4 0 Pu and 13 7Cs, based on facility-specific information.

Radionuclide data used for dose calculations are in Appendix A; all other radionuclide-specific
parameters were default values provided in CAP88-PC data libraries. Maximum individual exposure and
consumption parameters were those determined previously for the Hanford Site. The entire MEI diet was
constructed using the "local" food production option in CAP88-PC for ingestion-pathway parameters.
Radionuclide air concentrations at receptor locations were determined using site-specific meteorological
data for each representative release location. Joint-frequency distributions and CAPS8-PC wind files
were prepared from data collected at weather stations in each of the operational areas and represent the
average of hourly data taken during 2006. These data were used in determining the annual average
dispersion coefficients in 2006 for each of the operational areas.

3.3 COMPLIANCE ASSESSMENT

3.3.1 40 Code of Federal Regulations 61, Subpart H, Regulatory Standard

The regulatory standard for a maximum dose to any member of the public is 10 mrem/yr EDE. The
standard is in 40 CFR 61, Subpart H, and applies to radionuclide air emissions, other than radon, from
DOE facilities. For calendar year 2006, the Hanford Site MEI location was near Sagemoor Road,
Franklin County, Washington, directly east of the 300 Area. The combined dose to the MEI from routine
and nonroutine Hanford Site point source emissions was 0.066 nrem (0.00066 mSv) EDE. The majority
of that dose (99.3%) is attributable to H point source emissions from the 300 Area (refer to Table 3-2).

3-4
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Th 3-2. C'P88--C Effective Dose Equivalent Estimates for the Maximally Exposed Individual
at agemoor Road, Resulting from I lanford Site PoIni Source Radionuclide Air Emissions in 2006.

Distances, directions, and effective dose equivalent (rrern) to offsite MEl,
by radionuclide and operational area'

100 Are.

41 km SE

0

7 E -7

3 1: 06

I 1.7 [-05

1.4 F- -16

-- I

Dowe 1w;1 s

total t d as

43 E-05

0.07

200-E Area

28 km ESE

0

9.0 E-07

2.4 E-04

0

5.8 E-07

2.5 E-1 I

1.7 E-06

3.6 E-07

0

2.5 E-04

I 0.37

200-W Area 300 Area

35 k

6.5

S2

?0

4 1

13

1.3

4

m ESE 1.5 km N 11

0 65 E-02 9

F 07 1 _ E-06

U U

( 3.- E- 14

E-09 I 1

I -07 5.5 FA

E-05 8.3 F 6i 1

F -05 5 70

S . -0 F-

5.5 E-05

0.08

6.5 E-02 2.

0944

4-

EDE (40 CFR 61, Subpart H)
by radionuclide

0 Area EDE Total Percenti

km NE (mrem) EDE Tot

,6 E-06 6.5 F 02 993

0 3.2 F-06 000

0 2.4 E-44 0.37

0 3.() 14 li

0 .3 E L- ; O (01

.9 E-Un 1.6 F 05 o.024

0 3.0 i- 06 0.005

SE-05 7.9 05 0. 120

I 9 E-0) 0101

0 9.3 f- 05 o 141

0 37 1- 07 0.00)

2 E-06 6.6 E- 02 "

0.03 0 Percent tota 1400'

m inSv; I ki= 0 621 i

m odeed as I IT( in dose calculations.

11 Ciine esnmate inCludes tross bta data, assunmed to be "Sr foi dose calculanons at all facilities other than PNNL
Ia- es and FFTF.

I dOSe esHmate includes results for unspecified gross beta activity emitted via stacks managed by PNNL

I h eo ctimate derses from FF TF gross beta data, assumed to be 1Cs in dose calculations

i mis incl ude gross alpha data, assumed to be - Pu in dose calculations, except at PNNL facihiies

I r! do estimate includes results for unspecified ross alpha acivity ermitted via stacks managed by PN NL.

I H< iL Icubic IadiOnIIcl ide portion of the total point source dose is 20 E -04 irnm. or 0.3% of the total

I )I I eirIces in totals are due to numerical rouinding and the use of a dosc-mOdeling spreadsheet that calculated radionuclide
p -oi(.ic s t several decimal places before rounding to one or two sigtificant figures following the decimal poirn

'I aN shows the cottribution to the MEl dose from each major stack, grouped by operational area.

Tahle .- 4 ranks each stack by the dose attributable to its emissions compared to the total ME dose from
all poin sLoulrce itltSSiOtns.

Radionuclide of
al
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Table 3-3. Doses from Hanford Site Major Point Sources
that Operated in 2006.

Effective
dose equivalent

(inrenf)l

100-K West Area

296-K-142 (FH)

291-A-I (FH)

296-A-42 (CH2M I -)

296-B-I (F I)

296-B- 10 ( ) L

196-H-212 (F-H)

296-P-47 (CH2M HILL)

296-P-48 (CH2M HILL)

291-T-41(FH2 1

296-P-43 (CH2M HILL)

296-P-44 (CH2 li

2%6-S-21 (CH2M HILL)

296-W-4 (FI-)

291-Z-1 (Ml)

296-Z-3 (FIH)

296-Z-7 (F1)

296-Z7-14 o(i l)

7.9 E-09

200 East Area

- 4 E-04

2.3 E-10

3.5 E-08

1.9 E-06

4.8 E-09

7.1 E 10

3.2 E- 10

<0.00()

0.36

<0.000 I

<0.0001

0.0029

<0.000 I

<0.0001I

<0.0001

200 West Area

6.6 E-07

7.8 E--1 I

1.8 E-08

4 7 E-09

5.2 E-05

3.3 E-07

7.9 E 10

2.2 E 0

0.001

NA

<0.0001

<0.0001

<0.0001

0 079

0.0005

<0 0001

<0.0001

-____300 Area

EP-324-01-S (Il and WCH) 9.0 E 07 0.0014

EP-325-0 I-S (PNNL) 6.58 E-02 99.7

EP-327-01-S (FH and WC) 1 1.6 E-46 0.0024

EP-33 1 01 -V (PNNL) 2 3 [-06 0.0035

Major point source totals z-6.6 E-02 =99.9

I I mrem = 1.0 E-02 mSv
F The dose total for all stacks is z6.6 F02 mrem. Of that total, the portion from minor
stacks is I .6 E-04 mrem, or z0.25%. Slightly varying totals are due to numerical
rounding.

3-6

Source identification
(contractor) Percent of dose total
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Table 3-4. Ranking of Doses from Hanford Site Stack Radionuclides Emissions by Stack,
Calendar Year 2006.

St ack

EP-325-01-S

291-A-1

E1-326-0 -S

291 -Z- 1

(45-KE Basin

FFTF-C3-EX

340-DECON

I ('5-KW Basin

FFTF-RE-SB

EP-32-1-S

EP-331-Q1-V

296-B-1)

EP-327-01-S

EP-324-01-S

FFTF-HI TR

291-T-1

26-E- I

291 S I

296-Z-3

EP-32901 -2S
EP-323-04-S

34(-NT-EXN

E7 3- N S T
296-A-21

EP-32 4-44-S

437-MNSST

43 -1-61

26-A 41

296-A-2

290 T 7

E P-3 1-01 -S

E:-37301 S
296-B-1

296-A-I N

266%-A,20
296-A- 10

296-S-21

Rank Major or
minor
Major

Major

mnor

Major

minor

minO

, 111101

11nor

minor

minor

Major

Major

Major

Major

innor

minor

Major

minor

Major

minor

minor
minor

m nor

0m0r1

mm nor

minor

minor

mmor

Minor

Mi nor

minor

M nor

Major

mm or

mmnor

minor

Major

Contractor

PNNI

PNN 1.

PNNL

FHl

4:11

Fli

FI

FH

FH

f'\l.I

WCI I

F-i

FH

FIT

PNNI

PNNL

Fi

PNNI

CH2M IIl ,11

'NNI

PN-NI

FH

C112M HILL

('12M 4ill 4

N112NI f441

Operating
Area

300

200 East

300

2(I West

I 110-KE

400

300
100--K W

400

300

200 East

300

300

200 West

400

200 West

200 East

200 West

266 WVest

300

300

300

'()( East

300

400

200 East

400

200 East

200 East

200 West

300

300

200 East

200 East
200 East
200 East

2(40 West

EDE
(mrem)'
6.58 E-02

2 4 1-04

5.9 E 05
5 2 E-05

3E5 -05
1 4 E 05

8.9 E-06

7 6 E-06

36 E-06

2 4 L6

1 9 F l)6

L7 E-06

9 0 E-A7

7 9 E-07

7.2 E-07

6. E-07

46 E 07

4 0E7

3 3 -0

2,2 E-07

2.1 E-07

2 0 E-07

I 8 E-07

1.2 E-(76

I 1 E 7 17

1.1 E-07

6 E-08-

9 4 E-US

4.9 E-08

4.7 E-08

4.7 E:1-08

4.6 E-08

4.1 L-08

3.5 E-8

2.4 E -08

1 9 E-08

I S E-08

Percent of
total dose

99.335

0 36

0.0121

0.012

1. 00 ;f

(1(136

0.0029

(0026

0(0014

0 0012

0.0011

(8 010

0.00092

0,0070

0.00033

0.00032
0,00030
0 0,027

0000 1 I
1O 7

0.00017

0.000 1

O(0001 4

0.00007
0,00007
S00007

0 00007

0.00004

0.00003

0.00003

omoioO)
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Table 3-4. Ranking of Doses from Hanford Site Stack Radionuclides Emissions by Stack,
Calendar Year 2006.

Stack
Major o

minor

40 296-S-18 minor

41 1706-KE minor

42 296-A-29 minor

43 296-H-212 Major

44 296-W-4 Major

45 107-N minor

46 296-A-40 minor

47 296-P-22 minor

48 296-K-142 Major

49 296-A-26

50

5t

296-Z-14

296-Z-6

minor

Major

minor

52 296-Z-5 ninor

53 296-A-27 minor

54 696-W-1 minor

55 296-Z-7 Major

56 RCF-2-EX minor

57 296-P-47 Major

58 296-S-25 & 296-P-23 minor

59 296-S-16 minor

60 296-P-31 minor

61 296-P-48 Major

62 296-A-22 minor

63 296-A-42 Major

64 296-P-45 minor

65 296-A-43 minor

65 696-W-2 minor

67 296-P-44 Major

68 296-P-43 Major

68 296-Z-15 minor

NA 296-T-17 minoi

NA 296-W-3 minor

NA 296-S-15 minor

NA 296-A-10 minor

NA 340-B BLDG minor

Rank

CH2NI 1411 1

F H

CH2M4 HILL

C112M HILL

'112M IIILL

C112M HILL

C12M HILL

FH

(112M HILL

CH2M HILL

FH

CH2M HIlI
CH2M 111L.1

CI12M I ILL

FH

FlI

200 West

200 East

200 East

200 East

200 East

200 West

200 East

600

2(10 East

200 West

200 Wesi

200 West

200 West

200 West

200 Last

300

Totals t

4.7 E-10 <0.00001

3,8 E-10 <0.00001

3.2 E-10 <0.00001

29 E-10 <10.00001

2.3 E-10 <0.0000 I

1.7 E-10 <0.00001

1.1 E-10 <0.00001

I1J E-10 <0.00001

7.8 -11 <0.00001

T o

( 0

DNO NA

DNO NA

DNU NA

DNO NA

DNO NA

z6.58E-02 z100

a EDE = effective dose equivalent; I mrem = 1.0 E-02 mSv

h Slight differences in totals due to rounding.

DNO - did not operate.

Cotraetr Operating EDE Percent of
Area (mrem) total dose

CII2M HILL 200 West 1.6 E-08 0.00002

FH 100-KE 1.2 E-08 0.00002

CI-121M HILL 200 East 5 3 E-09 0.00001

Fl 200 East 4.8 E-09 0.00001

FH 200 West 4.7 E-09 0.00001

WcH 100-N 4.2 E-09 0.00001

CH2M I 111 200 East 4.0 E-09 0.00001

CF2M I 11IL 200 East 3.6 E-09 0.00001

FH 100-KW 3.4 E-09 0.00001

CH2M 111 I. 200 East 2.7 E-09 <0.0000 I

FI 200 West 2.2 E 09 <0.0000 1

FI 200 West 2.0 E-09 <0.0000 I

Fl 200 West 1.8 E-09 <0.00001

CI I2M IIILL 200 East 1.6 E-09 <0.00001I

FE 600 8.8 E-10 <0.00001

FH 200 West 7.9 E 10 <0.00001

WCH 300 7.6 E-10 <0.00001

CH2M HILL 200 East 7.1 E-10 <0.,001I

CH2M HI1 201 West 5.2 E-10 <0.00001
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3.3.2 Washington Administrative Code 246-247 Regulatory Standard

For Hanford Site radionuclide air emissions, Washington state has adopted the federal dose standard of
10 mrcn/yr EDE. The state requires that the dose to the MEI also include those doses attributable to
fugitive emissions, radon, and to nonroutine operations (refer to Section 3.5). Sampling data from the
Hanford Site perimeter were used to estimate emissions from fugitive sources, and the dose from those
sources was calculated from the MEl near Sagemoor Road. Doses from the calculated releases of two
radon isotopes are discussed in Section 3.6.3 and shown in Table 3-5; the release values are based on
conservative engineering estimates. Several instances of nonroutine fugitive emissions occurred, but
these very low emissions had no measurable contribution to the cumulative fugitive emissions from the
Hanford Site. Thus, the total dose to the MEI in 2006 at the Sagemoor Road location from all Hanford
Site radionuclide emissions, including radon, was 0.11 mrem (0.0011 mSv) EDE. This total dose is the
sum of doses from Hanford Site point sources (i.e., 0.066 mrem [0.00066 mSv] EDE), fugitive sources
(i.e., 0.038 nrem [0.00038 mSvJ EDE), and radon sources (i.e., 0.0021 mrem [0.000021 mSv] EDE).

3.4 METEOROLOGICAL DATA

Radionuclide air emissions disperse once they enter the atmosphere. Atmospheric dispersion models
predict the degree of dilution and the magnitude of resulting air concentrations at downwind locations.
Site-specific measurements of tie occurrence frequencies for wind speed, wind direction, and
atmospheric stability are used in the models. The dispersion models yield annual average dispersion
factors, in units of seconds per cubic meter (s/r 3). Combining these factors with annual average release
rates yields predictions of average radionuclide air concentrations for the year. Annual average
dispersion factors around the 100, 200, 300, and 400 Areas for 2006 are in Appendix A.

3.5 NONROUTINE RELEASES OF RADIONUCLIDES TO THE ATMOSPHERE

During 2006, several instances of nonroutine fugitive emissions occurred, but these very low emissions
had no measurable contribution to the cumulative fugitive emissions from the Hanford Site.

3.6 ADDITIONAL INFORMATION

3.6.I Applicability of Stack Emissions Data to Air Emission Permits and Licenses

The portions of the Hanford Site ME dose attributable to individual point sources (i.e., stacks) as listed in
Section 2.0 are appropriate for use in demonstrating the compliance of abated stack emissions with
applicable terms of the Hanford Site Air Operating Permit (aka the AOP); the Hanford Site Radioactive
Air Emissions Federal Facility License, FF-01 (aka the FF-0 1); and any underlying Notice of
Construction approvals

3.6.2 Construction Projects and Modifications Exempted from 40 CFR 61.96

No exemptions of the approval process under 40 CFR 61.96 were granted in 2006. In 1992, the EPA
determined that some emission units at the Hanford Site were out of compliance with requirements in 40
CFR 61, Subpart H. As a result, a NESHAP Federal Facilities Compliance Agreement (FFCA) was made
between RL and EPA Region 10. In 1994, EPA stated it would not grant any exemptions until all FFCA
milestones were completed, which occurred by the end of 2005. Notwithstanding that achievement,

3-9
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extenuating circumstances involving the designation status of two stacks caused EPA to continue
requiring its approval for all construction or modification projects, including those with a radiological
dose potential of less than 0.1 mrem EDE per year.

3.6.3 Radon-220 and Radon-222 Emissions

Radon-220 and Rn-222 were emitted from the 325 Building via a major stack, EP-325-01-S. Radon-222
was also emitted from the 326 Building and the 329 Building via minor stacks EP-326-01-S and EP-329-
01 -S, respectively. The annual releases of those radon isotopes and respective doses are shown in Table
3-5. The release values are bounding engineering estimates, not derived from actual effluent sample
measurements. Radon is exempted from consideration in determining compliance with the dose standard
of Subpart H of 40 CFR 61. It is reported here for informational purposes.

Table 3-5. Emissions of 20Rn and 222Rn

from the 325, 326, and 329 Buildings, 300 Area, in 2006.

StackRad Eiins ED
(facility; contractor)

EP-325-01-S 22Rn 3.0 E+01 1.6 E-03
(325 Building; PNNL) 2 22 Rn 9.1 E-01 5.1 E-04

EP-326-01-S 222Rn EO E-08 5.6 E-12
(326 Building; PNNL)

P-329-01-S 222Rn- 2.2 E-07 1.2 E-10
(329 Building; PNNL)

Total 2.1 E-03

EDE = effective dose equivalent; MEI = maximally exposed individual, which in this case

resides near Sagemoor Road, Franklin County, directly east of the 300 Area.
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3.7 CERTIFICATION

This certification applies only to Sections 1.0, 2.0, and 3.0.

I certify under penalty of law that I have personally examined and am familiar with the information
submitted herein and, based on my inquiry of those individuals immediately responsible for obtaining the
information, I believe that the submitted information is true, accurate, and complete. I am aware that
there are significant penalties for submitting false information, including the possibility of fine and
imprisonment. See, 18 U.S.C. 1001. [quoted from 40 CFR 61, Subpart H, 61.94(b)(9)]

Michael J. Weis, Acting Manager
U.S. Department of Energy
Richland Operations Office

Date
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4.0 FUGITIVE SOURCES OF EMISSIONS

On December 15, 1989, NESHAP regulations (i.e., 40 CFR 61, Subpart H) were promulgated to govern
emissions of radionuclides from DOE facilities and the resulting radiological doses to members of the
public. A dose standard of 10 rnrem/yr EDE was imposed, to which compliance is expected for
radionuclide emissions emanating from both point sources and fugitive sources. Measurement of these
emissions is fundamental to demonstrating compliance with the standard.

Measuring erissions from point sources is generally a prescriptive process, using well-defined technical
methods, as described in 40 CFR 61 Subpart H, or alternatives approved by EPA. However, both EPA
and DOE acknowledge that Subpart H monitoring methods could not be applied to measuring fugitive
emissions. To address this shortcoming in Subpart H, the two agencies worked together to develop a
Memorandum of Understanding (MOU) (DOE, 1995). A principal agreement in this MOU was that the
Subpart H dose standard applies not only to the radiological effects point source emissions but from
fugitive emissions as well. A further aspect of this agreement is that DOE facilities were to develop
methods for evaluating fugitive emissions. The Hanford Site developed such a method well before the
MOU was published, and thus had fulfilled that condition in the MOU since its inception.

In the MOU, EPA and DOE agreed that the Subpart H dose standard also applies to the radiological
effects from fugitive emissions. WDOH regulations are consistent with that position, as well, as
evidenced by WAC 246-247-010(2), which states that the Subpart H dose standard applies to "point
sources, nonpoint sources, and fugitive emissions." However, that WDOH regulation acknowledges that
direct measurement of fugitive emissions is "not feasible," which underscores the difficulty - and
complexity - in quantifying "releases" of fugitive emissions and their dose effects.

The Hanford Site estimates of fugitive radionuclide emissions and resulting doses are reported annually,
both individually and in combination with the maximum dose from point source emissions. Together,
they provide assurance that the Subpart H dose standard has not been exceeded.

For over 15 years, the Hanford Site has apprised EPA of its monitoring and dose modeling methods for
fugitive emissions. An EPA-funded guidance document on methods to estimate fugitive emissions (EPA,
2004) is available, but the methods described therein would not be applicable nor practical at all DOE
sites, including Hanford. To date, neither EPA nor WDOH has approved methods for DOE to estimate
cumulative fugitive radioactive emissions and associated doses for the Hanford Site.

For purposes of this report (i.e., DOE/RL-2007-01), the term fugitive emissions refers to any potential
source of radioactive material that is not actively monitored at the point of release. Such sources have
been defined in various EPA and WDOH regulations as "fugitive," "diffuse," or "non-point" sources.
EPA definesfugitive emissions as "those emissions which could not reasonably pass through a stack,
vent, or other functionally equivalent opening" (40 CFR 70.2). WDOH similarly defines fugitive
emissions, but with a significant qualification, which has been underlined: "'Fugitive emissions' means
radioactive air emissions which do not and could not reasonably pass through a stack, vent, or other
functionally equivalent structure, and which are not feasible to directly measure and quantify" (WAC
246-247-030(12)). The WAC provides no definition of "non-point" sources; thus, such sources are
assumed to be equivalent to diffhse sources as defined in DOE/EH-0173T: "Diffuse Source is a source or
sources of radioactive contaminants (emissions) released into the atmosphere that do not have a defined
point (origin) of release (i.e., non-point source). Such sources are also known as area sources." The
methods used at Hanford are not dependent on the regulatory distinctions among these types of sources
for estimating fugitive emissions and their resulting contributions to the total dose from airborne
radionuclides.
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In general, fugitive sources of radioactive emissions are sources not actively ventilated, are not sealed to
prevent the escape of volatile or resuspended radioactive material to the ambient air, and are not amenable
to routine sampling in a controlled manner as stacks commonly are. Examples of sources of fugitive
radioactive emissions are passively ventilated tank vents, vented containers, outdoor surface
contamination areas, cracks between cover blocks, decommissioned buildings, etc. Emissions released
from buildings to the ambient air via passive ventilation systems are also considered fugitive because they
lack a measurable flow. All fugitive emission sources are monitored by the Hanford Site Surface
Environmental Surveillance Program and the Near-Facility Monitoring Program, as described in
Section 4.1. Fugitive emission sources in and around Hanford Site facilities are described in Section 4:3.
That section also describes the monitoring program for fugitive emissions and the estimated maximum
EDE to the public attributable to those emissions. DOE Headquarters (DOE-HQ) has requested the
reporting of estimated doses to the public originating from radioactive emissions both from point sources
and from fugitive sources. This request is based on the requirement in 40 CFR 61, Subpart H, that the
dose from emission sources at DOE facilities not exceed 10 mrem/yr EDE to any member of the public.

Currently, all nuclear material production facilities at the Hanford Site have been shut down or are in a
surveillance-and-maintenance mode. Only waste minimization, stabilization processes, research
activities, environmental remediation, and decontamination and decomnissioning (D&D) continue. In
the past, when the Hanford Site was operating at or near full capacity, point source emissions were easily
detected. Now, however, radioactive materials released from point sources have diminished in most
instances to background levels in the ambient environment. Therefore, the contribution from fugitive
emissions has become a larger percentage of total emissions from the Hanford Site, even though fugitive
emissions have remained relatively small and constant.

The standard approach for assessing offsite doses from forced ventilation exhaust points is by applying
atmospheric transport models to measured releases. Assessing offsite doses from fugitive emissions,
however, is not as straightforward. It is complicated by the difficulties involved in quantifying the
emissions from the source. Methods for quantifying fugitive emissions are still being developed, an effort
complicated by factors such as 1) difficulty in accurately quantifying air flow from the source, 2) greater
complexity in the influences from meteorological conditions, and 3) low concentrations of radionuclides
in ambient air.

Passively ventilated point sources, breather vents and other openings on tanks, vaults, vented containers,
and other structures are potential conduits of radioactive emissions. Airborne radionuclides inside vented
structures can be released through passive air exchanges, typically caused by ambient temperature and
pressure changes. It is difficult, however, to accurately assess radionuclide releases that might occur
under such conditions, particularly when a vent opening is irregularly shaped or when multiple openings
are in close proximity. This difficulty in accurately and readily quantifying passively ventilated emissions
is the main reason why these sources are not routinely sampled using conventional sample extraction
methods; however, low emissions are verified using other approved means such as smears, non-
destructive analysis, occupational continuous air monitors, and direct radiation measurement using hand-
held instruments. As an alternative to routine record sampling, estimates of radionuclides discharged as
fugitive emissions sources are made based on data collected from a comprehensive network of ambient
air samplers. Dose estimates are then calculated using these data. Section 4.2 contains the dose and
release estimates for Hanford Site fugitive emissions in 2006.

For this report, doses have been calculated for emissions from both actively ventilated point sources and
fugitive sources. Dose results for each type of emission are presented separately and combined. The
historical data displayed in Figure 4-1 sharply illustrates the impacts distant nuclear events in the world
had on regional concentrations of airborne radioactivity, measured by the Hanford Site Surface
Environmental Surveillance Program. The aimbient air concentrations from sample locations at the
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Finure 4-1. listorical Impact on Gross Beta Radioactivity in I lanford Site
Ambient Air Samples, 1979 through 1990 (PNL-7346).

I lanfo1d Site perimeter are seen to differ little from concentrations measured at locations distant from the
I lanford Site

4.1 FUGITIVE EMISSIONS MONITORING

At the I an ord Site, tw a programs, the Near-Facility Environmental Monitoring Program and the Surface
E ;n vionmena Surveillince Program, monitor radionuclides in the environment at locations on and off
the I lantord Site. The programs monitor locations on and off the Ilanford Site and are designed to detect
and quantity the amount of both radiological and nonradiological contaminants released to the
environment. The monitoring data are evaluated for environmental and health impacts from the
comamants. iMonitormg program information on fugitive emissions from which radionuclides may
emnier atmospheric pathways is presented in the remainder of this section.

4.1,1 Near-Facility Environmental Monitoring

Near-Ftci iiy environmental monitoring is defined as monitoring (lone near facilities that have potentially
dispersibl radioactivt. Monitoring locations are associated mostly with major nuclear facilities and
\%awte 'tor ace oi disposal facilities such as container storage, burial grounds. underground tanks (i.e..
Tanki IFris) ponds, cribs, trenches, and ditches.

RoUtin mon itoring activities include the sampling and monitoring of ambient air, surface containiation,

external radiation doses, soil. vegetation. and animals. Samples are collected from known or cxpected
effmuc transport pathxxays, which are generally downwind of potential or actual airborne releases and
downlret adient of liquid ischarges. Ambient air sampling is the primary method used in monitoring
(ti"lvi emissions, with other media samples possibly useful as secondary indicators.

Int 2006. ati borine radioactivity was sampled by a network of 77 ambient air samplers operating as
con tinUtously as possible at locations near facilities, as shown in the following list:
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Number of
Samplers Location

5 100-B/C
5 1 00-F Area
2 100-11 Area

10 100-K Area
3 100-N Area

45 200 Areas
3 Environmental Restoration Disposal Facility
3 300 Area
I Wye Barricade

The station at the Wye Barricade is collocated with samplers operated by the PNNL Surface
Environmental Surveillance Project and WDOH. Three other stations, one each at 100-KE, ERDF. and C
Tank Farms, in the 200-E Area, have WDOH samplers co-located with them. Additional samplers arc
also used to support specific environmental remediation tasks. Ambient air samplers are primarily
located at or near (within about 1,600 ft [500 m) sites and facilities having the potential for or history of
environmental releases. Particulate air samples are analyzed for gross alpha activity, gross beta activity,
gamma-emitting isotopes, 9"Sr, uranium isotopes (234U, 235U and 2"U), plutonium isotopes ("Pu and2

W
24

)Pu). Gamma-emitting isotopes reported over the years include ""Co, "Ru, L2 Sb, "l4C, '3 'Cs, 1"'Eu.
and "5Eu. The 100-K Area and CSB air samples are also analyzed for 2'Am and NI Pu. Figure 4-2
depicts the locations of the ambient air samplers used for near-facility monitoring. More detailed
descriptions of these monitoring programs can be found in the Ilanfbrd Site Environmental Report for
Calendar Year 2006 (PNNL- 16623) and the Hanford Site Newr-Facility Environmental Monitoring Data
Report/or Calendar Year 2006 (PNNL-16623, APP. 2, 2007).

4.1.2 Surface Environmental Surveillance

Surface environmental surveillance encompasses sampling and analyzing for radiological contaminants
on and off the Hanford Site. Monitoring locations are divided among four surveillance zones on and off
the Hanford Site.

The first surveillance zone extends from the near-facility monitoring locations to the Hlanford Site
perimeter. The second zone consists of a series of perimeter sampling stations near orjust inside the
Hanford Site boundary and along State Highway 240. The third zone consists of nearby community
sampling locations within a 50-mi (80-km) radius of the Hanford Site. The fourth zone (i.e.. background
locations) comprises distant community locations assumed to be unaffected by Hanford Site operations.

Routine surveillance activities include the sampling and monitoring of air, surface water, groundwater,
food and farm products, fish and wildlife, soil and vegetation, and external radiation. Like the near-
facility monitoring program. ambient air sampling is the primary method used in monitoring fugitive
emissions.

The air surveillance network consists of 43 sampling stations, of which 24 are onsite, I I at the Hanford
Site perimeter, 7 in nearby communities, and I in a distant community considered a background location.
This program routinely monitors for radioactive vapors, gases, and aerosols. Water vapor, gas, and liquid
aerosol sampling and analysis are performed for 3H and 12 , at selected locations.

Airborne particulate radionuclides at all sampling stations are sampled and analyzed. Particulate air
samples are routinely analyzed for gross alpha activity,. gross beta activity, gamma-emitting isotopes, 4"Sr.
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uranium isotopes ('U, 2U, and 2"U), and plutonium isotopes ( 3 Pu and 9 4 Pu). Gamma-emitting
isotope concentrations reported in 2006 include "Co and 'As. Figure 4-3 depicts the locations of the
ambient air samplers in the Surface Environmental Surveillance Project. A more detailed description of
this program can be found in the Hanford Sire Environmental Report for Calendar Year 2006 ( PNNL-
16623).

4.2 ESTIMATED DOSES FROM FUGITIVE EMISSIONS

Potential releases from fugitive sources and the resulting dose to an offsite member of the public were
estimated using ambient air monitoring data from environmental surveillance air sampling locations along
the Hanford Site perimeter. Data from 12 selected perimeter and nearby community locations (refer to
Figure 4-3, sampling locations 24-31, 33, and 35-38 [samples from 37 and 38 are analyzed a unified
compositel) were used to perform the assessment of fugitive emissions in CY 2006.

4.2.1 Dose Assessment Method

The method currently used to estimate emissions from fugitive sources at the Hanford Site, and the
subsequent offsite dose, is based on measured ambient air concentrations at the site perimeter.
Contributions from monitored stack emissions and background radioactivity are subtracted from ambient
air concentrations measured for each radionuclide. If the difference is positive, the result is attributed to
fugitive sources. Then, from the adjusted ambient air concentrations, CAP88-PC is used to back-
calculate fugitive releases in curies per year, conservatively assumed to emanate from a single, centralized
location in the 200 West Area. Even though this is an indirect method for estimating emissions, it is
subject to less uncertainty in estimating dose to a member of the public because it uses actual monitoring
data from the site perimeter where members of the public could be located. This method is also much
more cost effective in estimating the dose to a member of the public compared to estimating resuspension
or emissions from over 1,000 potential sources of fugitive emissions at the Hlanford Site.

Current information on the extent and characteristics of onsite soil contamination is insufficient to use
radionuclide resuspension estimates in conjunction with transport and dose modeling for many potential
sources of fugitive emissions. The ambient air sampling results consisted of measured air concentrations
for radionuclides that could be released from Hanford Site operations and fugitive sources. Radionuclides
routinely assayed in ambient air samples include 'H, "Co, Sr, 1, 'Cs, 234U, 2m>u, 235 u, 235 I, and
23

9'
24

0Pu (n Site Environmntal Report (br Calendar Year 2006 [PN NL-16623]).

Using the CAP8S-PC atmospheric dispersion modeling code. radionuclide air concentrations resulting
from monitored stack emissions at Hanford Site facilities and other nearby non-DOE sources were
calculated for each of 12 selected perimeter and nearby community sampling locations. These modeled
airborne radionuclide concentrations attributable to the stack emissions were subtracted from the ambient
monitoring results. Average regional background concentrations for each radionuclide were calculated
from the air sample results obtained at the distant community sampling station in Yakima. outside the 80-
km (50-mile) radius from Hanford Site sources. The average background concentration at that station
was also subtracted from the ambient monitoring results at the I lanford Site perimeter stations. The net
air concentrations at the site perimeter, adjusted to account for monitored emission sources and
background concentrations, are assumed to be the contribution of emissions from fugitive sources.
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Hypothetical releases of radionuclides from fugitive sources are estimated using the net perimeter air

concentrations attributable to fugitive emissions and by performing a back-calculation using CAP88-PC.
The 200 West Area near the center of the Hanford Site is assumed to be the source of all fugitive

emissions. This assumption results in a conservatively high estimate of releases and doses from all

fugitive sources. The average of the estimated emissions for each perimeter monitoring station is then

used with CAP88-PC to estimate the dose at the Hanford Site perimeter. Table 4-1 displays results from

the perimeter monitoring location having the highest estimated dose from fugitive emissions, as well as
the dose at the location of the member of the public who received the highest dose from monitored point

source emissions. A combined dose to a member of the public comprising the highest dose from

monitored point source emissions and the dose at that location from estimated fugitive source emissions is
reported and evaluated for compliance with the 10 mrem/year standard in 40 CFR Part 61, Subpart H.

4.2.2 Results of Dose Assessment

During 2006, the measured annual average ambient air concentrations at the perimeter and nearby
community sampling locations were found to be greater than the combined contributions from stack

releases and background for the following analytes: 3H, 2"U. and 3 , 4 1Pu. In other words, calculating

the net fugitive radionuclide air concentrations for these isotopes resulted in positive values. Calculating

the net fugitive radionuclide air concentrations for all other isotopes resulted in negative values. All the

net air concentrations, both positive and negative, were used when back-calculating fugitive releases from

the 200 West Area in accordance with previous guidance from DOE-HQ.

Releases from fugitive sources were estimated from the net air concentrations by performing a back-

calculation using CAP88-PC. The 200 West Area was assumed to be the source of fugitive emissions for

all radionuclides, which results in the largest release estimate. The fugitive source releases shown in

Table 4-1 represent the average of the individual release estimates calculated from each of the perimeter

and nearby community locations for each radionuclide. Note that not all radionuclides were evaluated at

every sampling station; the estimated releases for any particular radionuclide are based on those stations
where samples were analyzed for that radionuclide.

Where the resulting release estimate in Table 4-1 is less than zero for an individual radionuclide, the

average of the air concentrations at the perimeter stations was smaller than the combined concentrations

expected as a result of stack emissions and regional background. In such cases, it is unlikely that fugitive

sources contributed significantly to the offsite measured air concentrations for those radionuclides.

The estimated fugitive releases for the sampled radionuclides were also used to calculate the dose at
perimeter sampling stations. An individual at the Prosser Barricade sampling station, which is within the

Hanford Site boundary, had the highest estimated dose, whereas the Byers Landing station was closest in

distance to the MEI for monitored point sources at the Hanford Site. Table 4-1 shows the hypothetical

mean dose for 2006 to an individual at Sagemoor Road and to an individual at the Prosser Barricade to be,
respectively, 0.038 mrem (0.00038 mSv) EDE and 0.058 mrem (0.00058 mSv) EDE. The doses at the

other sampling stations and potential MEI locations are not shown in Table 4-1, but were lower than those
at the Prosser Barricade location.

Where the release estimate for a particular radionuclide was less than zero, the dose estimate for that
nuclide was set equal to zero before combining the contributions of all radionuclides to obtain the total
dose at each location. For 2006, the estimated dose to the offsite Sagemoor Road MEI was 0. 10 rmrem

(0.00 1 mSv) EDE, which is significantly below the federal and state 10 mrem/yr standard. The MEI dose
derived from 0.066 mrem (0.00066 mSv) EDE from point source emissions and 0.038 mrem

(0.00038 mSv) EDE from fugitive emissions. For purposes of comparison to the 2006 Sagemoor Road
MEI dose, the MEl location in 2005 was also at Sagemoor, where the dose was 0.039 mrem
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Table 4-1. Estimated Hanford Site Fugitive Emissions
and Resulting Effective Dose Equivalents for 2006'

Location

Estimated dose to
ME1 at Sagemoor

(mrenl)

2.9 F 02

0

0
0

0

0

7.9 E 03

0

I.I E 03

3.8 E-02

Estimated dose at
Prosser Barricade

(mrem)d

4.3 E-02

0

0

0

-

0

1.3 E-U2

1.9 E 03

5.8 E-02

Haniord Site stack er-tissions, background radioactivity, and emissions from Pacific EcoSolutions, AiEVA NP
irmet y Iramatone ANP), ant the Enery Northwest Colunia (ieneratintg Station have been subtracted frnm these

re emissions es-imates, which mav contain releases from other non-DOE nuclear facilities. Neeative values for
relscs of a radionucilde indicate that air concentrations at the site perimeter are lower than the combined air
_1ntcenirations expec ed from natural background and monitored stack releases.

3 E 10 13q. Emissions from fugitive sources are assumed to originate in the I lanford Site 200 Areas and
a t 1iease height of I m. The 300 Area also has potential sources for the resuspension of uranium from soil,

ln lil naturally occuMing uranium isotopes found throughout the area. Uranium releases were modeled as if the
it. L I er,ry were from the 200 Areas, because it was not possible to determine the source of uranium isotopes

.ctecttd al offsite sar 1ple siatiots.

C i c . E-02 1i S v these doses are based on air monitoring results for sample osiions at the site perrinctter
adion iClides with nogative releases are assumed to have a zero dose.

1he li et estimated dose frotmt fugitive emissions was at the Prosser Barricade, a location with no full-time
c !Tiin\ by a memacr of the public, which disqualifies it for consideration as a possible MEl location.
mile. for "I were collected out had not been analy/ed in time for pubication ot this report. due to lack of

ii al , pability te process 'he sa ip.es.

(U.ih0 9 mSv) iEDE, including 0.018 mrem (0.00018 mSv) EDE from point source emissions and
0 i mrcm (0.00021 mSv) EDEs from fugitive emissions.

It sddito1 (t the sitewide fugitive emissions estimates fugitive tritium emissions from two source-
drtitn_ 2006 were estimated to determine their contribution to the public radiological dose. Tritium

twsstitns Irom the 100.-K Spent Fuel Storage Basins were estimated as less than 2 Ci/yr
(7A I- 10 qIylr), and those from the 200 Area Tank Farms were estimated as less than 6 CI'yr
2 E - I Bq yro Emissions from both sources were assumed to be in the form of tritiated water,
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Estimated fugitive
Radionuclide emissions from 200 Areas

(Ci),

Sr
.1" a

PIi

Pu

2.5 E-03

5.4 E-01

1.8 E-02

59 E-02

NAe

1.4 E-O2

1.2 E-03

9.9 L-03

2.1 E-04

4.7 E-04

Total 0I
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For 2006, the resulting dose to the offsite MEI from estimated tritium emissions was 1.4 E-05 mrem
(1.4 E-07 mSv) EDE from the 100-K Basins and 6.4 E-05 mrem (6.4 E-07 mSv) EDE from the 200 Area
Tank Farms. The dose from these sources was much lower than the dose from monitored point source
emissions and did not substantially increase the total dose to an offsite receptor.

4.2.3 Estimate of Uncertainty in Dose Assessment

To estimate uncertainty in the dose estimates, the reported air concentrations for 2006 at the Byers
Landing and Leslie Groves perimeter sampling stations and at the distant community station in Yakima
were used to estimate the mean and 9% confidence intervals for each location. The analysis used the
uncorrected air concentrations at the reference locations, including contributions from monitored point
source releases at DOE facilities, fugitive sources, sources other than DOE facilities, and regional
hackground. The Byers Landing and Leslie Groves stations were selected for this analysis becaLlse they
were closest to the Hanford Site MEl and were the only perimeter stations at which all radionuclides were
evaluated. The Yakima location is assumed to represent regional background levels of radionuclides in
the ambient air.

The calculation was performed using the GENII-S computer code (SAND91-0561 A) to produce a
stochastic analysis of the environmental radiation doses. The raw values of the measured air
concentrations were input as basic concentrations to define an empirical distribution for each
radionuclide. The code used a Latin hypercube sampling routine to select random values for each
radionuclide concentration in 300 trials to obtain the dose distribution for each location. The values of
parameters other than the radionuclide air concentrations were those recommended for use at the Hanford
Site (PNL-3 777, Rev. 2) and were not varied as part of this analysis. Therefore, the uncertainties reported
in this section reflect only variability in the air sampling data.

Tlhe estimated mean dose at the Byers Landing station was 0.090 mrem (0.00090 mSv) for artificially
produced radionuclides sampled at that location, with a 95 /( confidence interval of 0.022 to 0.25 mrem
(2.2 E-04 to 2.5 E-03 mSv). The corresponding result for the station at Leslie Groves was 0. 16 mrem
(0.0016 mSv) with 95% confidence limits of 0.022 to 0.78 mrem (2.2 E-04 to 7.8 E-03 mSv). The
corresponding result for the distant community monitoring station was 0.031 mrem (3.1 E-04 mSv) with
950X confidence limits of 0.015 to 0.052 mrcm (1.5 E-04 to 5.2 E--04 mSv). The mean dose estimates
and the tipper 95%, confidence limits were higher at the site perimeter stations than at the distant
community station, although the lower ends of the ranges were similar at all stations. The estimated dose
at perimeter stations was comparable to that calculated for stack emissions and fugitive sources
combined; therefore, the 95"o confidence interval for the dose from all sources would be expected to be
similar at those locations.

4.2.4 Discussion of Bias in Dose Assessment

It should be noted that the release estimates for fugitive sources in Table 4-1 were obtained using CAP88-
PC, which incorporates a continuous-release Gaussian-plume dispersion model. Releases from Ioitive
sources would be expected to occur primarily under conditions that are very different from the annual
average assumptions used by CAP88-PC. This is particularlv true for resuspension of contaminated soil.
and to some extent for emissions as a function of w md speed from sources such as evaporation ponds.
Because release rates from such sources are greatest under conditions that favor atmospheric dispersion,
use of an annual average continuous release model to back-calculate the release qlUanitities might
introduce a significant bias into these estimates. The dose estimates for sources of this type might also be
affected by seasonal variation in the resuspension rates caused by the prevalence of strong winds during
certain seasons of the year. If those seasonal episodes occur primarily during times when crop production
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is minimal, some of the exposure pathways incorporated into the CAP88-PC code (direct deposition on
human and animal food crops, for example) would not be applicable. The release and dose estimates
reported for fugitive sources in this evaluation should therefore be viewed as approximations whose
accuracy is limited by a number of factors inherent in the sampling and modeling process.

4.3 FUGITIVE EMISSION SOURCES

The Hanford Site consists of 586 mi 2 (1,518 km2 ) of semiarid shrub-steppe land, of which approximately
6% (about 32 mi2 [83 km2], or 20,000 acres [8,090 ha]) has been disturbed and/or actively used. This 6%
of land is divided into large operational and support areas: the 100, 200 East, 200 West, 300, 400, and
600 Areas.

Almost all point and fugitive sources of radionuclide emissions are located in the five operational Areas
(i.e., 100, 200 East, 200 West, 300, and 400 Areas). For dose modeling purposes, sources outside those
operational areas are combined with sources within the nearest operational area. Point source emissions
are measured directly or calculated from process knowledge. Emissions from fugitive sources are
estimated using sample results from a network of environmental surveillance monitoring systems located
along the Hanford Site perimeter and at several receptor locations.

The Hanford Site was acquired in 1943 and dedicated to producing plutonium for national defense and
managing the resulting production wastes. Restoring the Hanford Site environment is the new mission
that has largely supplanted the previous operational objectives. The environmental restoration effort will
entail activities such as decontaminating and decommissioning over 100 facilities and cleaning up and
restoring about 1,500 waste sites. Until the restoration and cleanup work is completed, radioactive
emissions may be released from hundreds of fugitive sources, in addition to known point source stacks.

Besides both measuring and modeling point source emissions to determine public doses, environmental
surveillance is conducted. Environmental and food-chain pathways are monitored near facilities emitting
radionuclides from either point sources or fugitive sources.

The environmental pathways for all air emissions from the Hanford Site are monitored using a stratified
sampling approach. Samples are collected and radiation measured according to four surveillance areas.
These areas extend from main onsite operational areas to offsite regions (PNNL-16623).

The first area begins near the operating facilities and ends at the Hanford Site perimeter. Fugitive
emissions generally will be most concentrated and easier to detect in this area before diluting further as
they drift offsite.

The second surveillance area is a series of sampling stations that surround the Hanford Site near its
perimeter. Because a person could live as close to the Hanford Site as some of these stations, their data
represent the maximum exposures for a member of the public. Therefore, ambient air sampling data from
the perimeter locations most closely reflect the actual impacts of radionuclide air emissions from point
sources and fugitive soirees at the Hanford Site.

The third surveillance area encompasses nearby and distant communities within a 50-mi (80-km) radius
of the center of the Hanford Site but beyond its boundaries. Surveillance is conducted in communities to
provide measurements at those locations where the most people are potentially exposed. This
surveillance ensures radionuclide levels are well below standards established to protect the public health.
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Finally, the fourth surveillance area comprises distant locations at which background concentrations are
measured. These concentrations are compared with onsite, perimeter, and community locations to
indicate the effects of Hanford Site activities. Background locations are essentially unaffected by
Hanford Site emissions but contain similar levels of radioactivity originating naturally and from
nuclear-testing fallout.

The goal of environmental surveillance at the Hanford Site is to verify compliance with DOE, EPA, and
WDOH radiological dose standards for public protection. This goal is accomplished by measuring
radionuclides and consequent exposure in the onsite and offsite environment. The environmental
surveillance criteria are derived from 1) the collected environmental surveillance data on radionuclides
and doses, 2) applicable regulations other than DOE Orders, 3) DOE Order 5400.5, and 4) the DOE
Environmental Regulatory Guidefor Radiological Effluent Monitoring and Environmental Surveillance
(DOE/EH-0173T). The surveillance program (Hanford Site Environmental Surveillance Data Report for
Calendar Year 2006 [PNNL-16623, APP. 1, 2007]) was established on these criteria and the pathway
analyses that provide information on radionuclides and media contributing to human dose. Experience
from Hanford Site environmental surveillance activities and studies conducted over the past 45 years has
built an invaluable technical background of information for planning and data interpretation.

4.3.1 Description of Fugitive Emission Sources

The presently identified actual or potential sources of fugitive radionuclide emissions to the environment
at the Hanford Site are described in this section. Among the sources that could contribute fugitive
radionuclide emissions are several types of waste handling and disposal facilities, such as cribs, ponds,
ditches, trenches, retention basins, valve pits, French drains, reverse wells, tanks, vented containers, and
burial grounds. Over 1,000 of these types of sources are present, of which more than 95% are inactive
(DOE/RL-88-30). Operating facilities or facilities on standby or that are inactive also could contribute
fugitive emissions. Deactivation, decontamination, decommissioning, and demolition of facilities;
characterization of waste sites and areas; and cleanup of inactive waste sites could also contribute fugitive
emissions. Each site or facility usually has one or more unique features or characteristics that could
contribute to the release of fugitive emissions. Features could include passive vents, risers, equipment
and personnel access doors, and exhausters. Characteristics could include an undetected leak, unburied
waste, or an absence of intrusion barriers. Rates of fugitive emissions could be influenced by a variety of
environmental conditions, such as: 1) changing atmospheric pressures, 2) wind speed, 3) erosion, 4)
evaporation, 5) percolation, 6) biotic intrusion, or 7) wind-caused particle resuspension. Range fires
present another cause of diffuse emissions, from the immediate smoke and resultant loss of vegetative
cover.

The general types of sites and facilities and their potential primary sources of fugitive emissions are
briefly described in the following sections.

4.3.1.1 Crib

Low-level liquid waste was discharged to cribs, which are subsurface systems similar to sanitary drain
fields that allow the liquid component of the waste to percolate into the soil. The natural properties of the
soil are used to remove radioactive material from the effluent water through filtration, ion-exchange, and
precipitation reactions.

Many cribs are vented to the atmosphere through vents and pipe risers. Some cribs, however, have had
vents and pipe risers either blanked or removed. Those engineered structures promote the downward flow
of liquids disposed of in cribs but also provide pathways to the surface and atmosphere. Secondary
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causes of diffuse emissions include erosion and uptake and intrusion by biota, followed by wind-caused
particle resuspension.

4.3.1.2 Ditch

A ditch is an open, unlined excavation used for disposing of liquid effluents or transporting liquid
effluents to ponds for disposal. Most ditches, however, have been filled with soil. Diffuse emissions
from ditches occur primarily from wind-caused particle resuspension, vegetative uptake, biota intrusion,
and erosion.

4.3.1.3 Trench

Early disposal practices included disposing of liquid effluents into unlined trenches and over time filling
the structures with soil. These were mostly replaced by cribs such as the BC-cribs. Diffuse emissions
from trenches are primarily caused by erosion, uptake and intrusion by biota, followed by wind-caused
particle resuspension.

4.3.1.4 Retention Basin

Similar to trenches, retention basins generally were lined with concrete and used to hold liquid before
routing it to ditches or ponds. Diffuse emissions from retention basins are caused primarily by
wind-caused particle resuspension.

4.3.1.5 Diversion Box

A diversion box is usually an underground concrete structure formed around a junction of transfer lines
carrying liquid effluent. When diversion boxes are accessed for operations or maintenance, radioactively
contaminated material might be released in the form of diffuse emissions.

4.3.1.6 Valve Pit

A valve pit is similar in structure to a diversion box, but contains piping valves. When valve pits are
accessed for maintenance or operations, radioactively contaminated material might be released in the
form of diffuse emissions.

4.3.1.7 French Drain and Reverse Well

A French drain is a rock-filled encasement inserted in the ground. A reverse well is an ordinary well used
for mixing liquid waste with groundwater. These subsurface systems disposed of potentially
contaminated liquid waste by promoting percolation into the soil. The natural filtration properties of the
soil removed radioactive material from effluent water. Diffuse emissions from French drains and reverse
wells might occur through erosion or uptake and intrusion by biota,. followed by wind-caused particle
resuspension.

4.3.1.8 Tank

A tank generally is a large reinforced metal structure that receives liquid effluent for storage. Examples
are double-shell tanks (DSTs) and single-shell tanks (SSTs). Pathways for fugitive emissions from tanks
include passively ventilated point sources and inactive exhausters open to the atmosphere. Transport
mechanisms for these emissions include deposition and subsequent particle resuspension.
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4.3.1.9 Burial Ground

Burial grounds are trenches in which contaminated solid waste is buried. Waste packaging procedures
and burial practices used depend on the type of waste. Diffuse emissions occur at burial grounds through
direct release to the atmosphere before the waste is buried, but could occur after burial by way of erosion,
vegetative uptake, biota intrusion, and wind-caused particle resuspension.

4.3.1.10 Deactivation, Decontamination, Decommissioning, and Demolition Activities

Deactivation, decontamination, decommissioning, and demolition activities are being conducted to
minimize the potential release or spread of contamination from facilities and equipment. Deactivation
activities are intended to remove facility systems and/or areas from operational service to make them
ready for the facility transition phase in which facilities are either converted to another use or placed in a
permanent shutdown condition. Activities could include removal of fuel; draining and/or de-energizing
of systems; removal of accessible stored radioactive and hazardous material; and other actions that place
the facility systems and/or areas in a safe and stable condition. Deactivation reduces the risk to the
public and the environment until the ultimate disposition of each facility is decided and implemented, and
allows the surveillance and maintenance program to be conducted more cost effectively.

Decontamination consists of either physically removing contaminants or fixing contaminants in place to
prevent their mobility during demolition. Methods might include washing with water, scraping,
sandblasting, or fixing the contamination in place by painting, applying asphalt, etc. Demolition involves
destroying and removing the structure and might include excavating its foundation. In some cases,
contaminated material might be exposed to the atmosphere, but proper planning and controls should
minimize these exposures. Monitors around demolition sites are used to measure or indicate the
effectiveness of controls.

4.3.1.11 Waste Site Characterization and Cleanup Activities

Characterization is performed to determine the extent of contamination. Cleanup activities are conducted
to minimize the potential release or spread of contamination from inactive waste sites. Contaminated
soils and structures are excavated and transported to ERDF for disposal. Contaminated materials are
exposed to the atmosphere during excavation and disposal activities. Proper planning and controls such
as water sprays and fixatives are used to minimize the potential for airborne emissions. The waste sites
are backfilled after excavation and the disposed material is covered with soil.

4.3.1.12 Outdoor Radioactive Surface Contamination Areas

All of the following outdoor radioactive surface contamination areas are routinely surveyed: burial
grounds, cribs, trenches, retention basins, and identified unplanned release sites. The surveys are
performed at least annually, but more frequently when needed. The areal magnitude of outdoor surface
contamination varies. The magnitude is not fixed because of continuing efforts to clean, stabilize, or
remediate known contaminated areas while new areas of contamination are continuing to be identified.
Newly identified contamination could result because of preexisting contamination having migrated, by
way of wind or biological intrusion, to previously uncontaminated areas or because the radiological
screening criteria have become more stringent.

Contaminated areas are posted as Radiologically Controlled Area, Soil Contamination Area, or
Underground Radioactive Material Area. Radiologically controlled areas are areas having a potential for
an individual to receive an annual dose of up to 100 mrem. Soil contamination areas have more
widespread contamination, and can have a potential for an individual to receive an annual dose of more
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than 100 rnrem. Underground Radioactive Material Area signs mark cribs, burial grounds, covered
trenches, and ponds, but not underground plumes that extend away from these sites. If an area has soil
contamination and underground contamination, such as a surface contaminated crib, both postings will be
used. The general location, by area, and the approximate area of soil contamination and underground
contamination arc shown in Table 4-2. Diffuse emissions from areas of soil contamination are primarily
caued, hy erosion, plan uptake. biota intrusion, and wind-caused particle resuspension.

4.3.1.13 Structures %sith Radioactive Contamination

Structres having indoor contamination and not actively ventilated through a point source are sources for
fugui\i emissions. Maiy structures control fugitive emissions with ventilation systems and
contamimation control practices. Ventilation systems help maintain a negative indoor air pressure.
Pre'nn 21riairborne contaminats from leaving the building. The structures with ventilation systems
(I~sv ha toi t he atmosphere via an emission control device, typically a IIEPA filter. Facilities having
a p1cteia1 to emit radioactive contaminants and that have routincly sampled actively ventilated and
filtered point sources are not considered a source of fugitnve emissions. This type of facility has the
potenial, though lesser in exten,. than facilities not equipped with active ventilation systems but with a
comparable source terr. The Hanford Site has many old structures with radioactive contamination and
no oHuniing ventilation. Contaminants can sometimes miLrate outdoors via human entry and exit. Also,
contaminants can migrate outdoors via passive ventilation or animal intrusion, because these structures
often have cracks and gaps that serve as pathways to the outdoors. Once the contaminants are transported
outdoos, they can become airborne by wind-caused resuspension.

Table 4-1. Soil and Underground Contamination Areas
at the Hanford Site in 2006

Hanfod Sit kinUnderground radioactive
Hanford Site Soil contamination areas maneron ra bmaterial areas,operational area acres (hectares) acres (hectares)
100 Areas 17 (7) 340 1 38)

200 Areas 242 (98 902 (3951

300 Area north 0 104 (42)

400 Area 0 0

600 Area" 8,594 3.478> 136

Tota 8 53 )3I 1 482 (wo)

I icudes areas pooted as "Contaninat ion So iI Contanination" or as "Radiological y Control led" and areas that
had both radioactixe materiol and contamination soil contamination

ticl des areas with only undierground contaminatLion.

leLIde.; Tank atins.

n udes Ut-con Polled area. Environniental Restoration Disposal Facili . and waste disposal facilities
utside the 200 East Area ard 200 West Area boundaries
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4.3.2 Description of Specific Fugitive Emission Sources

This section contains brief descriptions of the identified sources of fugitive emissions at the Hanford Site.

4.3.2.1 100 Areas Inactive Reactor Sites

The inactive reactor sites in the 100 Areas include the 100-B/C Area, 100-1) Area, 100-F Area,
100-H Area, 100-K Area, and 100-N Area. The reactors are currently under surveillance and
maintenance until the long-term disposition of these reactors is determined. Activities were conducted at
several of the reactors to demolish ancillary facilities and to place the reactors in interim safe storage
(ISS) pending final disposition. The potential sources for fugitive emissions include personnel and
equipment passing through access doors during surveillance and maintenance: inactive exhaust vents and
risers; ISS activities; ancillary facility decontamination and demolition: remedial actions; and
characterization activities. The N Springs (i.e., a stretch of Columbia River shoreline below the retired
1301-N Crib) remains a source of low-level contamination (primarily "Sr) that seeps into the Columbia
River. Other means of diffuse emissions include erosion, uptake or intrusion of biota, and wind-caused
resuspension.

4.3.2.2 100-K Area Basins

Two identical reactors are located in the 100-K Area, one reactor in the 100-KE Area and the other in the
I 00-KW Area. The reactors and their support facilities were constructed between 1952 and 1954,
beginning service in 1955. The I 00-KW Area reactor ceased operating in 1970 and the I 00-KE reactor in
1971.

The fuel storage basins within the 105-KE and 105-KW Buildings were modified years ago to store
N Reactor irradiated fuel. Storing of this fuel began in 1975 at the 105-KE Basin and in 1981 at the
105-KW Basin; fuel is still stored in both basins. In 1989. shipments of fuel from N Reactor to the Basins
ceased. Fuel from the Basins is now being packaged into Multi-Pack Canister Overpacks (MCOs). The
MCOs are then shipped to CVDF where the fuel is dried. After that, the MCOs, containing the fuel, are
shipped to CSB in the 200 East for storage.

The primary radionuclides that could be included in fugitive emissions from the 100-K Basins include 11,
9"Sr, 

1 3'Cs, BSPu, 2 4 24
( pU, 24 Pu, and 24'Am. The potential release points for fugitive emissions include

personnel and equipment access doors, which are normally closed.

4.3.2.3 200 Area Facilities and Sites

Active and inactive facilities and sites in the 200 Areas are potential sources for fugitive emissions.
Activities in the facilities or on the sites include surveillance and maintenance, decontamination and
decommissioning and stabilization. Erosion, vegetative uptake, wind, and biota intrusion can also induce
fugitive emissions at these locations.

4.3.2.4 Plutonium-Uranium Extraction Facility

The PUREX Facility is located in the 200 East Area. The main building, 202-A, is a heavily shielded.
reinforced concrete structure known as a canyon. This building contains the main equipment that was
used in the PUREX process of chemically separating and purifying actinides from the irradiated nuclear
fuel.
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Radionuclides primarily associated with the PUREX Plant include "Sr, 06Ru, 1291, 13 7Cs, 238Pu, 23 9/2 40 PU
24 1Pu, and 241Am. Potential fugitive emission release points include access doors and the inlet-exhaust
ventilation system.

4.32.5 Uranium-TrIoxide Plant

The U03 Plant, located in the 200 West Area, produced U03 powder by calcining uranyl nitrate solutions
from the PUREX Plant. The U03 powder was loaded into hoppers for shipment offsite.

Uranium was formerly the potential primary source of radioactive fugitive emissions from the U03 Plant.
Since the UO3 Plant was deactivated, only small amounts of UO3 remain, located primarily inside of
equipment. The noble gases radon and thoron remain as the only source of fugitive emissions. Potential
fugitive emission release points include access doors, all of which are restricted and controlled.

4.3.2.6 Reduction-Oxidation Plant

REDOX is also located in the 200 West Area. It used methyl isobutyl ketone as a solvent to remove both
plutonium and uranium from dissolved fuel rods solutions.

Radionuclides primarily associated with REDOX include 90Sr, 196Ru, 129 , 137Cs, 238Pu, 239 24Opu, 241Pu, and
241Am. Potential fugitive emission release points include access doors and the inlet-exhaust ventilation
system.

4.3.2.7 Plutonium Finishing Plant

PFP is located in the 200 West Area. It was designed to recover, stabilize, and store plutonium.
Recovered plutonium nitrate and plutonium nitrate solutions received from the PUREX Plant were
reduced to plutonium dioxide. The reduction process stabilized the plutonium into the state best suited
for long-term storage. The current PFP mission does not include producing finished plutonium metal but
rather maintaining a safe and compliant facility, storing Special Nuclear Materials safely and securely,
stabilizing nuclear materials for long-term storage, and clean-up activities.

Radionuclides primarily associated with PFP include 23W40u, 24 1Pu and 241AM. Potential fugitive
emission release points from PFP include access doors, passively ventilated waste drain line vents, and
the inlet-exhaust ventilation system.

4.3.2.7.1 234-5Z Building

The 234-5Z Building is often referred to as PFP, Dash 5, or the 234-5 Building. The basement of the
234-5Z Building mostly consists of pipe tunnels carrying drain piping. The first floor houses the
following: 1) two former plutornium processing lines (Remote Mechanical A and Remote Mechanical C
Lines) and their control rooms, 2) stabilization and repackaging gloveboxes, 3) plutonium storage vaults,
and 4) the plutonium nitrate feed load-in/load-out, blending, and storage facilities.

Radionuclides primarily associated with the 234-5Z Building include 239/24 Pu and 241Am. potential
fugitive release points include access doors, passively ventilated waste drain line vents, and the
inlet-exhaust ventilation system.
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4.3.2.7.2 236-Z Building

The 236-Z Building, also called the Plutonium Reclamation Facility, is located south of the southeastern
corner of the 234-5Z Building and connected to it by the 242-Z Building. The building air exhausts
through the 291 -Z-1 stack.

Radionuclides primarily associated with the 236-Z Building include 239124"Pu and 241Am. Potential
fugitive release points include access doors and the inlet-exhaust ventilation system.

4.3.2.7.3 232-Z Building

The 232-Z Building is the Waste Incinerator Facility, which was operated from the 1960s until 1972
when it was shut down. CERCLA deactivation activities commenced in 2005 and were completed in
May 2006. Demolition of the building along with the 296-Z-14 stack was completed in July.

Radionuclides primarily associated with the 232-Z Building include 2 3 9/24 0Pu and 241Am. The remaining
potential fugitive emission release point is the stabilized building slab.

4.3.2.7.4 241-Z Building

The 241 -Z Building is a below-grade reinforced concrete structure with a pre-engineered corrugated
metal enclosure over the top that provides weather protection. The below-grade structure consists of five
separate ventilated cells, each containing a stainless-steel tank of approximately 17,000-liter capacity. In
addition, the second cell from the west end, the D-7 cell, houses a 700-liter overflow tank. These tanks
have been used to accumulate the liquid waste generated during PFP complex operations. The waste is
pH adjusted before being transferred to the DST System at Tank Farms. Waste is received through
underground pipelines. The last waste was transferred out at the end of 2004 and the system has been
isolated from PFP processes and from Tank Farms. The 241 -Z completed closure activities and
commenced above-grade deactivation activities in 2006. The tanks and the vault portion of the 241-Z
Building are ventilated by the 296-Z-3 stack.

Radionuclides primarily associated with the 241 -Z Building include 2 39 /24 0Pu and 241Am. Potential
fugitive emission release points include access doors and the inlet-exhaust ventilation system.

4.3.2.7.5 242-Z Building

The 242-Z Building houses abandoned waste treatment process equipment, once used to recover
americium. This facility was permanently shut down after a process upset in 1976 spread contamination
and caused irreparable equipment damage inside. The structural integrity of the facility was not
compromised, however. The facility was decontaminated extensively before being placed in layaway
pending decommissioning work. The 242-Z Building shares the main ventilation system of the 234-5Z
and 236-Z Buildings, exhausting its building air through the 291-Z-1 Stack.

Radionuclides primarily associated with the 242-Z Building include 239/24 tPu and 241Am. Potential
fugitive emission release points include access doors and the inlet-exhaust ventilation system.

4.3.2.7.6 243-Z Building

The 243-Z Building is the Low-Level Waste Treatment Facility, which receives very low-activity
wastewater (VLAW) from various PFP operations. The VLAW is treated and then routed to the TEDF.
Building air is exhausted through the 296-Z-15 Stack.
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Radionuclides primarily associated with the 243-Z Building include 239 '240Pu and 241Am. Potential
fugitive emission release points include access doors and the inlet-exhaust ventilation system.

4.3.2.7.7 2736-Z and 2736-ZA Buildings

The 2736-Z Building is the primary plutonium storage facility for special nuclear material. The 2736-ZA
Building provides ventilation for the 2736-Z Building, emissions from which are exhausted through the
296-Z-6 Stack located on the roof of the 2736-ZA Building.

Radionuclides primarily associated with the 2736-Z Building include ' 1 2n4 0Pu and 24 1Am. Potential
fugitive emission release points include access doors and the inlet-exhaust ventilation system.

4.3.2.7.8 2736-ZB Building

The 2736-ZB Building has a shipping area and receiving area that can both accommodate a maximum of
100 shipping containers, each of which is about the size of a 55-gal (210-L) drum. Adequate spacing is
provided between containers to meet criticality prevention requirements, personnel exposure
specifications, and corridor access standards to emergency staging areas. The two areas are separated by
a wall. The capability to weld inner and outer cans has been added to this building. Exhaust associated
with shipping and receiving activities and can-welding operations is ventilated through the 296-Z-5 stack.
In addition, the capability to thermally stabilize plutonium-bearing materials in muffle furnaces and
repackaging of materials has been added to this building, with associated emissions exhausted through the
296-Z-7 stack.

Radionuclides primarily associated with the 2736-ZB Building include 2S9I44Pu and 24 1Am. Potential
fugitive emission release points include access doors and the inlet-exhaust ventilation system.

4.3.2.8 T Plant Complex

Originally, the T Plant Complex, then known just as T Plant, was a fuel separations facility using the
bismuth-phosphate process. Now the complex is used for cleaning radioactively contaminated equipment
and for storing, treating, sampling, and verifying waste.

The T Plant Complex is located in the 200 West Area. Buildings, structures, or special facilities in the
Complex are the 221-T Building (Canyon, Head-End, and Railroad Tunnel); the 2706-T, 2706-TA, and
2706-TB Buildings; the 214-T Storage Building; storage modules; and outdoor treatment and storage
pads. Other ancillary structures, buildings, and areas include the 271-T administration building, 291-T-1
stack, 221-TA Buildings, and 211-T Area.

Decontamination processes, storage, and treatment are conducted in the 221-T Building and 2706-T
Building and other locations within the T Plant Complex boundary. The 221-T Building Head-End is
used for waste processing activities (e.g., treatment and storage). The 271-T Building and other support
structures provide office space to staff supporting T Plant operations.

Radioactive decontamination, treatment, and storage activities are performed on the canyon deck, process
cells, railroad tunnel, and head-end. The canyon area consists of 37 cells and one railroad tunnel door.
The railroad tunnel, used for transporting equipment, waste, etc., into and out of the canyon, enters the
plant at cell 2L. A motor-driven rolling steel door, provides railroad tunnel access. Primary
radionuclides associated with T Plant include 90Sr, ' 37Cs, and 2391 40Pu. Potential fugitive emission release
points include access doors and the inlet-exhaust ventilation system.
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4.3.2.8.1 2706-T Building

The 2706-T Building is a ground-level structure constructed of prefabricated steel. Two openings on its
west end are fitted with roll-up metal doors that allow access to the pit area. Treatment, storage, and
low-level radioactive decontamination activities can be performed over this pit.

Radionuclides primarily associated with the 2706-T Building include 90Sr, 1"Cs, 239/ 24OPu, and 241Am.
Potential fugitive emission release points include access doors, the inlet-exhaust ventilation system, and
an outdoor storage area.

4.3.2.8.2 221-T Building - Head-End Operations

The 221 -T Building head-end consists of a canyon area extending from the basement floor to the roof.
This canyon area has several deck levels and a parapet wall. Four floor levels adjacent to the canyon
house include 1) an electrical switchgear room, 2) a chemistry laboratory, 3) office areas, 4) a change
room, 5) a lunch room, 6) a control room, 7) an instrument shop, 8) a maintenance shop, and 9) storage
areas.

Radionuclides primarily associated with 221-T Head-End Operations include 90Sr, 1 7Cs, and 239/24Pu.

Potential fugitive emission release points include access doors and inlet-exhaust ventilation system.

4.3.2.8.3 221-T Building - Pressurized-Water Reactor Fuel Assembly Storage

Canyon cell 2R was modified to include a fuel pool for storing 72 pressurized-water reactor (PWR) Core
2 blanket fuel assemblies, used in the Shippingport Reactor. By the end of September 2004, those fuel
assemblies had all been removed from the pool and shipped to the Canister Storage Building (CSB).

The 221 -T Building galleries are maintained at atmospheric pressure, while the 221 -T Building canyon
area is kept at a negative pressure with respect to other connected ventilated spaces. A primary design
feature of these systems is to ensure that potentially contaminated canyon air is completely separate from
the clean air in the 221-T Building galleries and the 271 -T Building, which is the office space connected
to the 221-T Building.

The 271-T Building is adjacent to the 221-T Building. While most of this building is used for office
space, portions are used by T Plant Complex Operations.

Radionuclides primarily associated with 221 -T-PWR Fuel Assembly Storage include 9 Sr, 1 7Cs, and
239P240pu. Potential fugitive emission release points include access doors and the inlet-exhaust ventilation
system.

4.3.2.9 224-T Building

The 224-T Building was originally used to purify plutonium nitrate by the lanthanum fluoride process.
After phase-out of the bismuth phosphate plants, the lanthanum fluoride process was no longer needed
and the facility remained inactive until the early 1970s. At that time, the building was modified for
storage of plutonium scrap in liquid and solid forms. in 1984, the mission of the building changed to
housing the TRU waste storage and assay operation, in which TRU waste containers were
nondestructively tested and stored for eventual shipment to the Waste Isolation Pilot Plant (aka WIPP),
near Carlsbad, New Mexico. All stored TRU wastes were removed by September 1998, and
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nondestructive examination and nondestructive assay operations terminated. Currently, no waste is stored
and no waste operations are perfdrmed at the 224-T Building.

The radionuclides primarily associated with 224-T is 23 9/240Pu. Potential fugitive emission release points
include access doors and the inlet-exhaust ventilation system.

4.3.2.10 B Plant Complex

Currently, the B Plant Complex is deactivated and all production activities have ceased. It was originally
designed to chemically process spent nuclear fuels. Radiological containment and confinement features
were incorporated in the various facilities and support systems to prevent exposure of plant personnel and
the general public to excessive radiation. The plant was then modified to separate strontium and cesium
from the fission product waste stream following plutonium and uranium recovery from irradiated reactor
fuels in the PUREX Plant. The recovered purified and concentrated strontium and cesium solutions were
then transferred to WESF for conversion to solid compounds, encapsulation, and interim storage. After
strontium and cesium removal, the remaining waste was transferred from B Plant to the Tank Farms.

B Plant consists of the 221-B Processing Building and the 271-B Service and Office Building. The 221-B
Process Building and its attached 271-B Service Building were constructed in 1943.

Radionuclides primarily associated with B Plant include "Sr and 1 37Cs. Potential fugitive emission
release points include access doors and the inlet-exhaust ventilation system.

4.3.2.11 Waste Encapsulation and Storage Facility

WESF, or the 225-B Building, is an operating facility used to ensure safe storage and management of the
cesium and strontium capsules. Construction of WESF was completed in 1974.

Radionuclides primarily associated with WESF include 90Sr and 137Cs. Potential fugitive emission release
points include access doors and the inlet-exhaust ventilation system.

4.3.2.12 200 Area Interim Storage Area (at CSB)

The 200 Area Interim Storage Area (ISA) is located adjacent to CSB. The ISA is designed to receive
non-defense reactor spent nuclear fuel (SNF) from various locations at the Hanford Site for consolidated
interim storage. The SNF planned for relocating to the ISA is from the FFTF, the Neutron Radiography
Facility, and light-water reactors, fuel from which has been transferred to USDOE for research. The ISA
is periodically monitored by means of hand-held radiation-detection instruments used to check for the
presence or absence of radiological contamination on smears and/or swipes taken on the outer surfaces of
containers holding SNF.

4.3.2.13 222-S Laboratory Complex

The 222-S Laboratory Complex is located near the southeast corner of the 200 West Area. The facility is
composed of the main laboratory complex (222-S) and a number of ancillary buildings and structures.

4.3.2.13.1 222-S Laboratory

The 222-S Laboratory is a two-story, aboveground building with a subterranean service level. This
building is divided into laboratory support spaces, office spaces, a multi-curie wing, a hot cell addition,
and supplemental service areas. The building is designed with its own waste disposal facility,
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decontamination facility, fire protection and alarm system, ventilation system, and radiation monitoring
systems.

The 222-S Laboratory Annex houses the maintenance shop, instrument shop, and the counting room filter
building.

Radionuclides primarily associated with the 222-S Laboratory include 90sr, '3 7Cs, and 239/24 Pu. Potential
fugitive emission release points include access doors and the inlet-exhaust ventilation system.

4.3.2.13.2 222-SA Laboratory

The 222-SA Laboratory is a five-wide modular building located southeast of the 222-S Laboratory. Part
of this laboratory prepares nonradioactive standards for 222-S and other Hanford Site laboratories. The
other section of the laboratory is used for cold-process development work and standards preparation. The
222-SA Laboratory only has the potential for nonradioactive fugitive emissions.

4.3.2.13.3 2716-S Storage Building

The 2716-S Storage Building, located south of the 222-S Laboratory, is partitioned off for the storage of
acids and bases. It provides both long- and short-term storage capability for laboratory materials and
contains no radioactive materials.

4.3.2.13.4 207-SL Retention Basin

The 207-SL Retention Basin acts as a temporary holding facility for nonradioactive, nonhazardous liquid
effluents before they are transferred via a cross-site pipeline to the Treated Effluent Disposal Facility,
located in the 200 East Area. Transfers are also done by means of tanker truck, which transports basin
water to the Liquid Effluent Retention Facility if the wastewater does not meet TEDF acceptance criteria.

The basin is a covered, below-grade concrete structure, directly northeast of the 222-S Building. Two
25,000-gal (95,000-L) compartments allow batch collection, sampling, and discharge of the wastewater.
Three 20,000-gal (75,708-L) storage tanks were added in 1994 to improve waste transfer and storage
capabilities. Wastewater from the laboratory, normally free of radioactive and hazardous chemical
contamination, is routed to the 207-SL Retention Basin. Nonradioactive, nonhazardous wastewater from
the nearby package boiler is also discharged to the basin.

Radionuclides primarily associated with the 207-SL Retention Basin include 9 Sr, '3 7Cs, and 239 240Pu.

Potential fugitive release points include access doors and seams in the basin cover blocks.

4.3.2.13.5 219-S Waste Handling Facility

The 219-S Waste Handling Facility collects liquid waste generated by the 222-S Laboratory operations
that is contaminated radioactively and/or with hazardous chemicals. Potential fugitive release points
include access doors in the enclosure facility over the vaults. This facility consists of two below-grade
vaults (A and B, also called cells) containing three stainless-steel tanks, a Transite building, the pipe
trench and operating gallery, and an attached concrete-walled sample gallery. Tanks TK-101 and TK-102
are in vault A and tanks TK-103 and TK-104 are in vault B. Tank TK-103 is no longer in service.

Radionuclides primarily associated with the 219-S Waste Handling Facility include 90Sr, "'Cs, and
239/ 24pu, Potential fugitive release points include access doors and seams in the vault enclosure.
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4.3.2.13.6 222-SB Filter Building

The 222-SB Filter Building, located south of the 222-S Building, houses 96 HEPA filters which provide
final filtration for the 222-S Laboratory. Under normal operation of the ventilation system, three
electrically powered fans exhaust air from the 222-S Laboratory. Exhaust air leaves the 222-S Building
through the 296-S-21 stack. In the event one of the primary exhaust fans fails to operate, emergency
diesel-powered ventilation is provided for and exhausted through the 222-SE Filter Building.

Radionuclides primarily associated with the 222-SB Filter Building include 90Sr, 137Cs, and 239/240Pu.
Potential fugitive emissdon release points include access doors and the inlet-exhaust ventilation system.

4.3.2.13.7 222-SC Filter Building

The 222-SC Filter Building, located north of the 222-S Laboratory, contains the second and third stage
HEPA filtration for hot cells --A, l-E-1, 1-E-2, I-F, and I1-A-I through Il-A-6. The hot cells in rooms
I-A, 1-E, I-E, 1-F, and II-A are serviced by the main building supply and exhaust ventilation. The
222-SC Filter Building houses five parallel pairs of HEPA filters, which provide filtration to hot cell
exhaust air before it enters the main exhaust plenum and final filtering in the 222-SB Filter Building.
A total of four stages of HEPA filtration are provided for the hot cell ventilation exhaust.

4.3.2.13.8 222-SE Filter Building

The 222-SE Filter Building, located south of the 222-S Building, houses 56 HEPA filters. This building
provides redundant backup filtering capabilities for the 222-S Laboratory exhaust.

Radionuclides primarily associated with the 222-SE Filter Building include 90Sr, 137Cs, and 239124GPu.

Potential fugitive emission release points include access doors and the inlet-exhaust ventilation system.

4.3.2.13.9 218-W-7 Dry Waste Burial Vault

The 218-W-7 Dry Waste Burial Vault is located 40 ft (11.3 m) southeast of 222-S. This underground
concrete vault was removed from service around 1960. It was used primarily for disposal of
plutonium-contaminated dry-hood waste generated by the 222-S Laboratory. Access to the tank is
through a locked hatchway.

The radionuclide primarily associated with the 218-W-7 Dry Waste Burial Vault is 294tPu. A locked
access hatchway is the only potential release point for fugitive emissions.

4.3.2.14 Waste Verification and Sampling Facility

The Waste Verification and Sampling Facility (213-W Building) is located in the 200 West Area. The
213-W Building is adjacent to the 272-WA Building (the Operations Support Building) at the 218-W-5
Burial Grounds at the west end of the 200 West Area. The primary function or process associated with
this facility is the verification of waste drums received from waste generators. Because of limited use, it
was transferred to the 200 West Tank Farms in 1995.

Radionuclides primarily associated with the 213-W Building include low levels of 90Sr and .37Cs.
Potential fugitive emiss.on release points include access doors and the inlet-exhaust ventilation system.
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4.3.2.15 Waste Receiving and Processing Facility

WRAP, initially constructed and operational in 1997, has expanded to a group of structures on the west
side of the 200 West Area adjacent to CWC. It is used for examining, assaying, characterizing, and
repackaging principally TRU waste destined for disposal at the Waste Isolation Pilot Plant in Carlsbad,
New Mexico. Some rooms in the building are dedicated to mechanical, electrical, heating, ventilating,
and cooling systems, as well as to administrative areas.

4.3.2.16 Central Waste Complex

CWC is a group of structures located on the west side of the 200 West Area exclusion zone, consisting of
the Flammable and Alkali Metal Waste Storage Modules; Waste Storage Buildings; Waste Storage Pad;
outdoor storage areas; and Waste Receiving and Staging Area. The primary function or process
associated with the CWC is the receipt and storage of radioactive and mixed waste. The CWC has the
potential to generate radioactive and/or hazardous chemical emissions and radioactive and/or hazardous
chemical liquid effluent.

Radionuclides associated with the CWC are from a wide group of mixed-fission, mixed-waste, and TRU
radionuclides. Potential fugitive emission release points include access doors and the inlet-exhaust
ventilation system.

4.3.2.16.1 Flammable and Alkali Metal Waste Storage Modules

The Flammable and Alkali Waste Storage Modules are pre-engineered structures. The size and weight of
the storage modules vary, depending on the manufacturer. As a result, no set standard exists for every
module. The front, back, and side walls of all of these modules are constructed of IO-guage steel and
coated inside with chemical-resistant epoxy paint or have a corrosion-resistant covering. All roofs are
constructed of 12-gauge steel. All modules have a vented catch sump under their storage floors. Each
sump has capacity of 400 to 2,000 gal (1,500 to 7,600 L). Water supply presently is not provided but
could be if necessary. Under no circumstances would water be provided to the Alkali Metal Waste
Storage Modules.

4.3.2.16.2 2401-W Waste Storage Building

The 2401-W Waste Storage Building is a pre-engineered steel structure for housing dangerous, mixed,
radioactive, and/or Toxic Substances Control Act (TSCA) waste. It is 50 ft (15.2 m) wide by 80 ft
(24.4 m) long by 20 ft (6.1 m) high. It is maintained at atmospheric pressure, and heating and cooling are
not required for its operations.

4.3.2.16.3 2402-W Buildings

The 2402-W Buildings are pre-engineered steel structures for housing dangerous, mixed, radioactive,
and/or TSCA waste. They are 50 ft (15.2 m) wide by 80 ft (24.4 m) long by 20 ft (6.1 m) high. They are
maintained at atmospheric pressure, and heating and cooling are not required for their operations.

4.3.2.16.4 2403-WA through 2403-WC Waste Storage Buildings

These buildings are pre-engineered steel structures for housing dangerous, mixed, radioactive, and/or
TSCA waste. They are 170 ft (51.8 m) wide by 200 ft (61 m) long by 20 ft (6.1 m) high and are
maintained at atmospheric pressure. Heating and cooling are not required for their operations.
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4.3.2.16.5 2403-WD Waste Storage Building

This building is a pre-engineered steel structure for housing dangerous, mixed, radioactive, and/or TSCA
waste. It is170 ft (51.8 in) wide by 275 ft (99 in) long by 20 ft (6.1 m) high. It is maintained at
atmospheric pressure, and heating and cooling are not required for its operations.

4.3.2.16.6 Waste Receiving and Staging Area

This area is an asphalt pad approximately 61 m long and 46 m wide, and is used for container handling
and staging of waste destined for various storage buildings.

4.3.2.16.7 2404-W Waste Storage Buildings

The 2404-W Buildings are pre-engineered steel structure for housing dangerous, mixed, radioactive,
and/or TSCA waste. They are 121.2 ft (37 in) wide by 180.4 ft (55 m) long by 20 ft (6.1 m) high and
maintained at atmospheric pressure. Heating and cooling are not required.

4.3.2.16.8 Waste Storage Pad

The waste storage pad is approximately 90 ft (27.4 m) by 100 ft (30.5 in) with a 6 in. (15.2 cm) curb,
contains an access ramp and rainwater collection-and-removal system.

4.3.2.17 Tank Farms

Liquid waste from chemical processing operations containing high concentrations of radionuclides is
stored on an interim basis in underground tanks. The Hanford Site Tank Farms contain 177 tanks
(149 SSTs and 28 DSTs) with capacities ranging from 50,000 to 1.2 million gal (190,000 to
4.5 million L). Since 1967, newly generated liquid waste has been stored in DSTs. The SSTs are no
longer receiving waste.

The location of all the Tank Farms is the 200 East and 200 West Areas. Both DSTs and SSTs are present
in these areas. Tank Farms in the 200 East Area include the A, AX, B, BX, BY, C (SSTs), AN, AZ, AY,
AP, and AW (DSTs). Those in the 200 West Area are the S, SX, T, TX, TY, U (SSTs) and the SY
(DST).

Hanford Site Tank Farms comprise transfer routes, diversion boxes, storage vaults, double-contained
receiver tanks (DCRT), and evaporators.

A system of underground pipes is used to transfer wastes from the 200 West Area DSTs to the 200 East
Area DSTs, as well as between the DSTs and from the DSTs to treatment and storage units in the 200
East Area. Underground and "at-grade" pipe systems are used to transfer waste from SSTs into the DSTs.

Radionuclides currently analyzed for in sampled emissions from the Tank Farms include 9"Sr, 1 2
5Sb,129 13 7 Cs, 2 3 9 2 4 0Pu, a 4 ]Am. Fugitive emission release locations may include vents, risers, access hole

covers, inlet-exhaust ventilation systems, diversion boxes, transfer lines, and storage vaults.

4.3.2.17.1 Double-Shell Waste Tanks

The DSTs are of two distinctly different types. The first type has a capacity of I to 1.2 million gal (3.79
to 4.54 million L) and is used for long-term storage of high-activity mixed waste. Twenty-four
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1.2-million-gal (4.5-million-L) DSTs and four 1.0-million-gal (3.8-million-L) DSTs have been built. For
efficiency during construction and operation, these tanks were grouped into six Tank Farms.

The second type of DST is smaller, with storage capacities ranging from 800 to 45,000 gal (3,028 to
170,370 L). These tanks were used primarily for lag storage of waste before transfer to the larger tanks or
to other facilities. These smaller tanks are called DCRTs.

The first type of DSTs was fabricated as three concentric tanks with an annular area between the inner
primary steel tank and the outer secondary steel tank. A concrete tank encloses the secondary tank and
the roof of the primary tank. A DST tank farm consists of 2 to 8 tanks. The second type of DSTs consists
of a steel tank situated within a concrete vault. The vault also provides an annular-type space around the
tank. Ancillary equipment also is present, such as transfer lines, valve pits, diversion boxes, and tank-
farm piping. Fugitive emissions can occur from the ancillary equipment and if the powered ventilation is
not operating from the DST primary tanks and annuli.

4.3.2.18 242-A Evaporator

The 242-A Evaporator complex is located in the 200 East Area. The 242-A Building contains the
evaporator vessel and supporting process equipment. Separate ventilation systems are used for the
evaporator vessel and the building. Radioactive emissions are monitored at the stack of each ventilation

Radionuclides currently analyzed for in sampled emissions from 242-A include 90Sr, 1291, 1
37CS, 2 39 /24 0Pu

and 241Am. Potential fugitive emission release points include access doors and the inlet-exhaust
ventilation system.

4.3.2.19 242-S Evaporator

The 242-S Evaporator, currently inactive, is located in the 200 West Area. It consists of an evaporator
vessel, supporting process equipment, and control area. The building ventilation exhausts filtered
building air. Potential fugitive emission release points include access doors and the inlet-exhaust
ventilation system.

4.3.2.20 242-T Evaporator

The 242-T Evaporator, currently inactive, is located in the 200 West Area. The 242-T Evaporator Facility
is divided into a processing area and a control area. The process area includes the 242-T Building, the
242-TA Vault, and 242-TB Ventilation Building. The control area is contained in the metal building
adjacent to the east wall of the 242-T Building. Potential fugitive emission release points include access
doors and the inlet-exhaust ventilation system.

4.3.2.21 Grout Treatment Facility

GTF combined low-level radioactive liquid waste with a cement mixture that was pumped into disposal
vaults. GTF was placed in cold standby in 1993.

Radioactive constituents primarily associated with GTF include 94Sr, "'Cs, and other low-level
radioactive waste from the Tank Farms. Potential fugitive emission release modes include vents, risers,
and the inlet-exhaust ventilation system.
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4.3.2.22 Low-Level Burial Grounds and Environmental Restoration Disposal Facility

The LLBG is an active [and-based unit consisting of eight burial grounds located in the 200 East and
200 West Areas. The 218-E-10 and 2128-E-12B Burial Grounds are in the 200 East Area. The
218-W-3A, 218-W-3AE, 218-W-4B, 218-W-4C, 218-W-5, and 218-W-6 Burial Grounds are in the
200 West Area. The LLBG are of various sizes and depths of lined and unlined disposal trenches. The
lined trenches have leachate collection and removal systems.

The following provides a brief description and identifies the generic types of waste disposed of in the
LLBG. An electronic database is maintained that documents each waste receipt, type of waste and
disposal location. Waste disposal in unlined trenches ceased in calendar year 2003. The only trenches
that continue to receive waste are trench 94, used for defueled Naval reactor compartments, in burial
ground 218-E-12B and mixed-waste trenches 31 and 34 in burial ground 218-W-5.

4.3.2.22.1 Burial Ground 218-W-3A

Burial Ground 218-W-3A is approximately 50 acres (20.4 hectares) in size and began receiving waste in
1970. Examples of waste received in this burial ground include ion-exchange resins, failed equipment,
tanks, pumps, ovens, agitators, heaters, hoods, jumpers, vehicles, accessories, retrievable TRU waste, and
post-August 19, 1987-RCRA and state-only designated mixed waste.

4.3.2.22.2 Burial Ground 218-W-3AE

The 218-W-3AE Burial Ground is approximately 49 acres (20 hectares) in size and began receiving waste
in 1981. Examples of waste received in this burial ground include rags, paper, rubber gloves, disposable
supplies, broken tools, and post-August 19, 1987-RCRA and state-only designated mixed waste.

4.3.2.22.3 Burial Ground 218-W-4B

The 218-W-4B Burial Ground is approximately 8.6 acres (3.5 hectares) in size and began receiving waste
in 1968. Examples of waste received in this burial ground include rags, paper, rubber gloves, disposable
supplies, broken tools, and retrievable TRU waste.

4.3.2.22.4 Burial Ground 218-W-4C

The 21 8-W-4C Burial Ground is approximately 49 acres (20 hectares) in size and began receiving waste
in 1978. Examples of waste received in this burial ground include contaminated soil, decommissioned
pumps, pressure vessels, post-August 19, 1987-RCRA and state-only designated waste, and retrievable
TRU waste.

4.3.2.22.5 Burial Ground 218-W-5

The 21 8-W-5 Burial Ground is approximately 92 acres (37.2 hectares) in size and began receiving waste
in 1986. Examples of waste placed in this burial ground include rags, paper, rubber gloves, disposable
supplies, broken tools, and post-August 19, 1987-RCRA and state-only designated waste. It currently
contains double-lined mixed-waste trenches (trenches 31 and 34). Trenches 31 and 34 also are designated
for greater-than-90-day container storage. Waste to be placed in trenches 31 and 34 for storage purposes
predominately will be macro-encapsulated long-length contaminated equipment and other containerized
waste that has been treated to meet Land Disposal Restriction (LDR) requirements. Adjacent to the
double-lined mixed-waste trenches are leachate collection tanks. Examples of waste to be placed in the
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double-lined mixed-waste trenches include mixed waste that has been treated to meet LDR requirements
(including bulk waste), macro-encapsulated long-length contaminated equipment, etc.

4.3.2.22.6 Burial Ground 218-W-6

The 218-W-6 Burial Ground is approximately 40 acres (16 hectares) in size and has not received any
waste.

4.3.2.22.7 Burial Ground 218-E-10

The 218-E-10 Burial Ground is approximately 89 acres (36 hectares) in size and began receiving waste in
1960. Examples of waste placed in the there are failed equipment, rags, paper, rubber gloves, disposable
supplies, broken tools, and post-August 19, 1987-RCRA and state-only designated mixed waste.

4.3.2.22.8 Burial Ground 218-E-12B

Burial Ground 218-E-12B is approximately 168 acres (68 hectares) in size and began receiving wastes in
1967. Examples of waste placed in the burial ground include defueled reactor compartments (trench 94),
low-level waste, and retrievable TRU waste.

4.3.2.22.9 Environmental Restoration Disposal Facility

ERDF opened in July 1996 and received waste from Environmental Restoration activities across the
Hanford Site. The ERDF consists of cells equipped with a double liner and leachate collection and
recovery system that meets the requirements for hazardous waste landfills under RCRA. The ERDF is
authorized under a CERCLA record of decision and can only receive waste from CERCLA actions
conducted on the Hanford Site. An interim cover of soil is placed over the cells until the final closure
cover is constructed.

4.3.2.23 340 Complex

The 340 Complex is located in the 300 Area near the Columbia River. The 340 Complex was constructed
primarily to collect store, and transport radioactive liquid wastes from 300 Area facilities. Waste was
sent from the 324, 325, 326, 327, and 329 Buildings to the Radioactive Liquid Waste System until its
valves were closed and most lines cut and capped at their sources. Direct shipments of containers or
tankers were also received at the 340 Facility and added to the vault tanks. The 340 Complex also
includes the 300 Area Retention Process Sewer, which collects process wastewater with the potential to
become radioactively contaminated. This waste stream is monitored for radioactive materials and then
accumulated in the 307 Basins before being transferred to the 300 Area Treated Effluent Disposal Facility
(TEDF) for treatment.

Uranium, 6 0Co, 90Sr, 1CS, 2pu, 2 pU, and 2A m a re the most significant radionuclides potentially
present at the 340 Complex. Potential fugitive emission release points include access doors, the
inlet-exhaust ventilation system, and the 307 Retention Basin.

4.3.2.23.1 340-A Building

The 340-A Building houses six aboveground storage tanks, which provided temporary storage of
radioactive liquid waste. The 340-NT-EX Stack powered exhaust system provides airborne ventilation to
the now empty storage tanks, and the 340-A Building air is passively ventilated to the atmosphere via a
roof air vent.
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Smearable radiological contamination resulting from leakage of radioactive liquid waste from the storage
tanks has been detected in the 340-A Building. The radionuclides with the most significant dose impact
include 90Sr, 137Cs, 238Pu, 23 92 40pu, and 2'Am, which could potentially be present in fugitive emissions
from the facility.

4.3.2.23.2 340-B East Building

The 340-B East Building served as a railroad car load-out facility. This facility housed railroad cars
during the transfer of radioactive liquid wastes from the 340 vault tanks.

The 340-B East Building exhaust system is currently not operated, thus the building is not maintained at
negative pressure. Consequently, fugitive emissions can potentially occur. Potential fugitive emission
release points at the 3401-B East Building include personnel and equipment access doors. The
radionuclides with the largest dose impact that potentially could be released as fugitive emissions include
90Sr, 137Cs, Pu, Pu, and 2"Am2.

4.3.2.23.3 Retention Process Sewer

The Retention Process Sewer consists of a plumbing system, a liquid waste retention/storage system, and
a monitoring system. The plumbing system consists of underground single-walled pipes and unsealed
manholes that transport liquid waste from the generating facilities to the liquid waste retention/storage
system. The retention system consists of four lined and connected open-top concrete basins, which are
also known as the 307 Retention Basins. Each basin has a holding capacity of approximately 25,000 gal
(95,000 L). The monitoring system uses in-line gamma radiation detectors to monitor radiation levels in
the liquids of the Retention Process Sewer. The gamma detectors are used to divert potentially
contaminated wastewater to one of the 307 Basins for further evaluation. If contamination is detected
above specified action levels, the wastewater can be filtered to meet acceptance levels of the 300 Area
TEDF, or if necessary trucked to the 200 Area for treatment and disposal.

4.3.2.23.4 340 Vault

The 340 Vault houses two 15,000-gal (57,000-L) radioactive mixed tanks that accumulated mixed waste
for shipment to the 200 Area TSD facilities. The 340 Vault, the vault tanks, and the associated piping
system are ventilated through the 340-NT-EX stack. Smearable and fixed contamination resulting from
tank overfills and maintenance activities are documented in facility records.

4.3.2.24 300 Area Fuel Supply Facility

The 300 Area Fuel Supply Shutdown (FSS) Facility was previously known as the N Reactor Fuels
Fabrication Facility. The FSS consists of 16 buildings, two Tank Farms, and associated pipe trenches and
drains. The structures are located on the north side of the 300 Area. The 300 Area Fuels Fabrication
Facilities began operation in 1944 with some structures being added in the 1950s and 1960s. The
following sections provide information on each of the facilities. The 300 Area Fuel Fabrication Facility
buildings have been decontaminated in preparation for D&D. All of the following facilities were
demolished and removed in 2006, unless as otherwise noted:
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Building

303-A
303-B
303-E
303-G
3712
3716
313
333
303-K/3707-G

303-F
304/304-A
334-A
334
303-M
311-TF

334-TF

Current Function

Uranium fuel element storage
Uranium billet storage
Uranium fuel element storage
Uranium billet storage
Finished uranium fuel element and billet storage
Unfinished uranium fuel element storage
Inactive fuels fabrication support facility (demolished in 2005)
Inactive fuel manufacturing
Inactive radioactive material and waste storage (303-K) and change room

(3707-G) (demolished 2001-2002)
Inactive neutralized waste acid pump house
Inactive uranium concretion facility (304) and change room (304-A)
Inactive waste acid storage and transfer system (RCRA closure)
Inactive process sewer monitoring system
Uranium oxide facility
Inactive neutralized waste acid storage and transfer facility (adjacent to
303-F Building)
Inactive product and waste acid storage facility (adjacent to the

334 Building)

The inactive waste transfer system (waste acid transfer system pipe trenches) between the 333, 334-A,
334-TF, 303-F, and 31 1-TF Facilities will be addressed under the CERCLA action for the 300-FF-2
Operable Unit. Two below-ground soil contamination areas are associated with this system and will be
addressed during 300-FF-2 remediation work. After the 313 Building was demolished, an impermeable
barrier was applied over the scabbled concrete surface that covers Soil Contamination Area 2.

4.3.2.25 Fast Flux Test Facility

FFTF is a 400-megawatt-thermal, sodium-cooled, fast-neutron-flux reactor designed specifically for
irradiation testing of nuclear reactor fuels and materials for liquid-metal, fast-breeder reactors. The
reactor is currently shut down.

Radionuclides primarily associated with FFTF include 3H and '37Cs. The potential primary fugitive
emission release points include the personnel and equipment access doors and the inlet-exhaust
ventilation system.

4.3.2.26 Waste Sampling and Characterization Facility Ancillary Facilities

4.3.2.26.1 6265A Building

The Solid Waste Storage Area (6265A Building) is an open-sided, outdoor, 90-Day Accumulation Area
used for temporary storage of drums or other low-level radioactive waste packages.

4.3.2.26.2 6266A Building

The Contaminated Liquid Retention Vault (6266A Building) contains two 3,785-liter polyethylene tanks
in a common concrete vault. The tanks were designed to receive low-level inorganic, radiologically
contaminated liquid waste or sample excess from the analytical laboratory. The liquid is transferred to an
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approved disposal facility on the Hanford Site using a portable tank truck. This building also provides
temporary storage of drums or other low-level radioactive waste packages.

4.3.2.26.3 6267 Building

The Environmental Sample Archive Building (6267 Building) provides for controlled storage, indexing,
categorizing, and retrieval of low-level radiological samples. Storage is provided for up to 2,500 samples
requiring refrigerated storage and up to 11,500 samples requiring ambient storage. This building also
provides for temporary storage of drums and other low-level radioactive waste packages.

4.3.2.26.4 6268 Building

The Sample Equipment Cleaning Facility (6268 Building) provides cleaning for the various tools used for
collecting samples from the field. The tools are scrubbed and given solvent and acid baths to clean
residual chemicals. No radioactive materials are allowed in this building. Administrative controls are in
place to prevent any radioactive materials from entering the building.

4.3.2.26.5 6269 Building

The Mobile Laboratory Storage Facility (6269 Building) houses up to five mobile laboratories and
provides protection from adverse weather conditions for the instrumentation and computers contained
inside the laboratories. This area also contains calibration laboratory instrumentation used in the mobile
laboratories and a sample preparation area for adding chemical buffers and preservatives to sample
containers. The building also provides temporary storage of drums or other low-level radioactive waste
packages.

4.3.2.26.6 6270 Building

The Environmental Data/Remedial Tracking System Facility (6270 Building) provides accommodations
for computerized records data processing to retain records on sample inventories, tracking data, and
sample analysis data. Tais facility is nonradioactive and is used primarily to house administrative
personnel.

4.3.2.27 Purgewater Storage Tanks

The purgewater Modutanks, located in the 600 Area but near the 200 Areas, store and treat groundwater
that has been purged from Hanford wells. The tanks, which each hold one million gallons, are located
aboveground, double-lined, and open to the atmosphere.
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5.0 SUPPLEMENTAL INFORMATION

I Ls sect ion has supplemental information related to Hanford Site radionuclide air emissions in 2006 and
consl! 1 'Of thc followin.:

Popiuat ion dose estimate

* Compliance status with Subparts Q and Tof 40 CFR 61

* Rd iontclde emission estirmates and periodic confirmatory measurement information related to
Notces of Construction (NOCs)

* AIi ent air sampli ig measurements

* Qualitv assurance ()A) program status of compliance with 40 CFR 61. Appendix B, Method 114.

5.1 POPULATION DOSE ESTIMATE

Ihe ct uinated regional population radiation dose (i.e.. the collective effective dose equivalent [EDE])
from i lanloid Site air emissions in 2006 was calculated using the GENII computer code (PNL-6584).
Th IS pOpulation consisted of approximately 486,000 people residing within a 50-mi (80-ki) radius of the
five designated Hanford Site operational areas (PNNL-14428). Pathways evaluated for population
exposur c to ieleases of -adionuclides from the Hanford Site to the atmosphere include inhalation, air
subme'i n, ciound-shine, and consumption of food. Population exposure to radionuclide air emissions
w s cicrtmintd using values of population-weighted atmospheric dispersion factors for distance and each
colpa .. ector

Thle colectie [DE for 2006 from radionuclide air emissions was 0.52 person-rem (0.0052 person-Sv).
RadionuuCidu releases from the hanford Site to surface water added 0.13 person-rem (0.0013 person-Sv).
TIhercinrc the total population dose in 2006 from both airborne and liquid-bome radionuclides originating
lrom i cI knlord Site was 0.65 person-rem (0.0065 person-Sv).

5.2 COMPLIANCE STATUS WITH 40 CODE OF FEDERAL REGULATIONS
PART 61, SUBPARTS Q AND T

In 2i ( [P, 6t Subpart 4", "National Emission Standards for Radon Emissions From Department of
[ner" Ficilitics paragraph 61.190 states that the provisions of Subpart Q apply to the design and
o17cation of all storage and disposal facilities for radium-bearing material that emit 22 Rn to the air.
Paragrtph 61 191(b) states that a source means any building, structure, pile. impoundment. or area used
Vor imecrinm storage or disposal that is or contains waste material containing radium in sufficient
coiznc ra ion to emit 2Rn in excess of a standard of 20 pC'i/ms. The known quantities of <Ra (the
linmd.at. prccursor to "Rn) stored at the NHanford Site were evaluated and found to decay to 2 Rn at a

rc be: Ow the standard.

Acti t c a the Hanford Site were evaluated for compliance with 40 CFR 61 Subpart T, "National
In s;ionS Standards for Radon Emissions Prom the Disposal of 1Uranium Mill Tailings." In
paaga:ph 01.220, "Designation of Facilities," owners and operators of such facilities are subject to the
provision> in Subpart T those whose sites were used for the disposal of tailings and that managed
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residual radioactive material or uranium byproduct materials during and following the processing of
uranium ores and that are listed in or designated by the Secretary of Energy under Title I of the Uranium
Mill Tailings Control Act of 1978 or regulated under Title II of that act. Since no uranium milling and
uranium-ore processing activities are conducted at the Hanford Site. Subpart T does not apply.

5.3 EMISSION ESTIMATES AND PERIODIC CONFIRMATORY MEASUREMENT
DATA FOR SPECIFIC NOTICES OF CONSTRUCTION

This section contains emission estimates and periodic confirmatory measurement data as required by
specific NOCs and other regulatory agreements.

5.3.1 Sitewide Notices of Construction for Portable Exhausters

This section contains information on portable exhausters covered by sitewide NOCs. Portable exhausters
are referenced in Air Emissions Notice of Construction for Portable/Temporary Radioactive Air Emission

Units (PTRAEUs; DOE/RL-95-75) and in Radioactive Air Emissions Notice of Constructionfor HEPA

Filtered Vacuum Radioactive Air Emission Units (DOE/RL-97-50), which require that the estimated

emissions from these units be summarized in this document. The information in Tables 5-1 and 5-2
fulfills that requirement.

When yearly documentation demonstrates that the handling limits for the emission units have not been
exceeded, the estimated emissions are considered to be equal to or less than the values provided in the
respective NOC.

Table 5-1. Emission Estimates for
Portable/Temporary Radioactive Air Emission Units in 2006.

Annual
VnitType Radionuclide estimated

____________emIssions, Ci

Type I Units 3 Cs 1.3 E-06

Type Ii Units did not operate

Type III Units did not operate

I Ci = I curie = 3.7 E+10 becquerels (Bq)

Emissions in 2006 were summarized by calculating a ratio of the total hours of
operation during that year (171.14 hr/8,760 hr/yr) to the annual abated release

limit (i.e., 6.86 E-05 Ci/yr) in the PTRAELI Notice of Construction
(DOE/RL-95-75) to obtain emissions represented by the hours of operation.

5-2
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Table 5-2. H [EPA-Filtered Vacuum Usage for 2006.

Alpha Beta-gamma Beta-gamma stimated Actual

Facility Area possession possession Alpba possession poEessions, Ci
quantity quantity quantity quantity

NOC limitCi NOC limit, Ci in 2006, Ci in 2006, Ci Beta-gamma Alpha

EF 200-E 4.57 E-03 2.301E-01 4.40 E-09 1.10 F-05r 0 0

2 200-W 7.70 E-03 3.88 E-01 2.09 E-05 1.67 E-07 o 0

I (i 1 cwriv = 3 ' ," 10 bccquerels (Bq

iT! I i tent I icare nt Facility

5.3.2 Miscellaneous Periodic Confirmatory Emission Measurements

lab c 3 shows information that confirms low emissions, as verified by results
analyi of -I EPA filters.

Table 5-3. Nondestructive Analysis Results for 2006.

Location Filtration

29-S-23 Stick 1 H

Guzzler HII

EPA

ETA

Analysis date Radionuclide

no anal sis in 2006

no analysis in 2006

NA

from nondestructive

- - - -I
Ci

NA

NA NA

I Ci I cure = 3.7 10 becquerels ([3q) II EPA high-efficiency particulate air.
NA not aplieable

Tailic -4 show\ s information that confirms low emissions, as yerified by results from destructive analvsis

of K Blisins Closure Project H EPA filter and sample filters.

(Locat

105-K W
fIOS-K

Table 5-4. K Basins Closure Project
Destructive Analysis Results for 2006.

Radionuclides
Stack Filter
on; EDP code) medium or-type of.Activity

radioactivity
Sr 2.2 E

Air Sparging Vent H , -Pu 1.2 E
HElPA ,,11W sm Y24q Zp 1.3 E

4 Pu 2.4 1

,pCi

-0 1

0 1
+01

+ 02

%D = not detected, FIFPA - high-cfficiencv particulate air
I C = 1 Curie . 3.7 E1. I becquerels ( 3q).
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5.3.3 Periodic Confirmatory Measurements on Notice of Construction Sources

This section identifies NOCs active in 2006 that were potential sources of radionuclide emissions. As
part of the approval process for these NOCs, potential maximum emission levels were calculated based on
descriptions of work proposed at the sources. The calculated levels would cause negligible dose impacts,
and the sources are not usually amenable to conventional gaseous-extraction, or record sampling. As a

consequence, WDOH has approved a variety of alternative measurement methods, defined below, by
which to periodically confirm that NOC sources generate only low emissions of radionuclides.

Information on active NOCs and their corresponding methods of PCMs are summarized in Table 5-5.
The NOCs listed are consistent with the database maintained for the Hanford Site Air Operating Permit;
PCM details are kept on file.

In the far right-hand column of Table 5-5, "Y" stands for "yes," "N" for "no," and "NA" for "not

applicable." All "Y" entries are qualified by a superscripted numeral. The superscripted numerals

correspond to the PCM verification methods used, which are:

IA - stack monitoring; see Table 2-1 *
I B - stack monitoring; see Table 2-2*
2 - dose-rate surveys and/or surface smears
3 - continuous air monitor (CAM) data
4 - ambient air monitoring near sources
5 -nondestructive analysis (NDA) of HEPA filters; see Table 5-3, if applicable
6 - estimates derived from using factors in 40 CFR 61, Appendix D
7 - destructive analysis of HEPA filters.

* Using this PCM method, airborne radionuclides originating from an NOC source are by design drawn into a stack ventilation
system and sampled as part of the cumulative emission exhausted via that stack.

5-4



DOE/RL-2007-01

TI able 5-5. Periodic Confirmatory Measurements on Notice of Construction Emission Sources in 2006.

Low
Location . Issue emissions

(AOP Emission Point) Date verified?
____________ ______ __________________________(Y, N, or NA)a

\aste I eatment and
immobiliation Plant

200 r Di iUs and Fugitive,

'aIte T reaiment and
iimob iaton Piant

1A S- 3 1 1 S2.
\ 13 W o, 11 V

Nast rI I teAfuent and
Iinobilk/ation Plant

n a' I ifcarment and
i nioliibation Plan(

A -S

I aIIIti I i eat mnent and
Imtoib 11at uun Plant

222-> 1aiorator

242- \ I \apirator
S I i i

241- \N I an k I arm

241-\ lark I-arm

BIVI
Excavation Activries for the Building of 7-
Ternporaly Construction Facilities and Main lobsolete 7 5 06K V-24 02
FacilIties (DOH NOC I) 482)

Excavation Activities for the Building of AIR 06-636
Temporary Construction Faceilties and Main (obsolete 10 51)6)
Facilities (DOH NOC ID 672) AIR 06-1032 10 i 46
Construction of WITP IIligh Level Wasw AIR (5-703

Vitrification Plant Rev I (DOHI NOC I) 625) (obsolete _S4 06)

Construcion of WFP H igh Level Waste AIR 16-40
Vitrificaion Plant Rev 4 (DOH NOC I) 625)

Construcion of W TP Laboratory Rev AIR 05-70
DOH NOC ID 626) 1obsolete 4 0621

Construction of WTP Laboratory Rev 4
iDOlH NOC ID 626)

Construction of WTP Low Activitv Waste
Vitrification Plant Ret. A
(DOH NOC ID 627)
Construct ion of WTP Low\ Actitiv Waste
Vitrification Plant Rev. 4
(DOH NOC ID 627)

Construction of WTP Pretreatment Plan
Re. 3 (D)11 NOC ID 62 i
Construction of WTP Pretreatment Plan,
Ret 4 DOH NO ID 625 8

CH2M HILL

I-lot Cell E xpan q io- (DOH N OC ID I

IHot Cell Expansion (DO NOC ID 637

Stack 296-A-22 Downgrade. Rev 0
(DOH NOC ID 284,

Operation of the 242- A Evaporator
(DOH NOC 1[) 6i

Installato n and Operation ol a New
\entilatin ver Phase I
(DOH NO( ID 563

AIR 06-402 4 40

AIR (05-1004
(obsolete 5,,4 (161

101 '0 05

y
20') D&I

N A
(Ge/lerl

N A

\'A

AIR 06-403 4/4/06

AIR 05-ir7 2
(obsolete 5 4 Z,

AIR 06-404

AIR (12-1211
(obsolete 7 ,5 416
AIR 06-609
(obsolete 10/ s06)
AIR 06-1005
AIR 04-812
,obsolete 75 i61
AIR 116-611

4 4 (Jo

1213 02

I 5/ 1)6
.... .2.....4

I1 - -

IoRoete 106 E I

AIR 06-1(16 Floso6

AIR 3 3602
(obsolte7 5 16.

6 1O3

Y
'21R-1- 1I

Y

241-AN I ank I arm Instalanion and Operation AIR 06-650
of a Ne" Ventilation System (obsolete I) 5106)
(DOH N( C I) 692i \lR 6 046

Installanon and Operation ot a %\ aste Rtn eal AIR (4-201
System (DO) I NOC ID 440 (obsol e 0)

Installation and Opcration t a \ asic Retr eval A I R 06-632
Systen in Tanks 24 1 -AN-10 1, - I02, -103, (obsolete 10/5/06)

104. -105 -(06, - 07 (DO NOC ID 668) AIR 06-1028 10 5 /06

NA

6 (Table 5-6)
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Table 5-5. Periodic Confirmatory Measurements on Notice of Construction Emission Sources in 2006.

Project Permit ID Issue
Date

Low
emissions
verified?

(Y, N, or NA)
241-AN & 241-AW Operation of New Ventilation systems in the AIR 05-208
Tank Farms AN and AW Tank Farms (DOH NOC ID 593) (obsolete 7/5/06) 2/24/05
(200E P-296A044-lI1t AIR 06-663 NA
200E P-296A045-001. Operation of New Ventilation systems in the (obsolete '0/5/06) 506
200E1 P-2%1A146-(. AN and AW Tank Farms (DOH NOC ID 706)
200E P-296A047-001) AIR 06-1060 10 506

Installation and Operation of a New AIR 03-712 1
Ventilation System (DOH NOC ID 566) (obsolete 7/5/06)

241-AWN Tank Farm AIR ( 6-6,51 NA
200 Area Diftuse and Fugive) Installation and Operation of a New AIR 0 5/NA

Ventilation System (DOI I NOC ID 693 ____et_,5/6
AIR 06-1047 L /5/06

Installation and Operation of Waste Retrieval AIR 03-1105
System in Tanks 241-AP-102 and 241-AP-104 (obsolete 7/5/06) 1

241-A P Tank Farm (DOH NOC ID 421) NA(2001- '-2%fAP-001) Installation and Operation of Waste Retrieval AIR 06-630 7A/06
System in Tanks 241-AP-102 and 241 -AP-104 (obsoletel0/5/06)
(DOH NOC ID 666) _AIR 6-1027 10 5'06

AIR 02-1239 1 3 1/02
(obsolete 7/5/06)

241-AY and 241-AZ Ventilation Upgrades AIR 03-116 IA
(DOH NOC ID 290) (replacement pages tor 1/30/03 12 &A42),

241-AV/AZ Tank Farm AIR 02-1239)
(200F P-26A042-00 I (obsolete 7/5/06) YI

A IR 00-0621(
241-AY and 241-AZ Ventilation Upgrades (obsolete 10 5/06) 75/06
(DOH NOC 1D 653) A 0I-

A IR 06-1 6Ii8 10/5/06

241-AZ Tank Farm
200E P-296A042-00 I,

200 Area Difluse and Fugtive,
Guzzler)

241-AZ Tank Farin
(200E P-296A020-001)

241-C Tank Farm
(200 Area Diffuse and fugitive.
200 P-296P048-001

1241-C-106 Tank
(200 Area Difluse and FugItve,
200E P-29P047-001

241-C-106 Tank
(200 Area oriluse anI tg c'
2001, 1'.241 ( ItA-111 .
200E P-241 (10 5- I001
200E P-241(106-001)

Installation and Operation of a Waste Retrieval
System in 241-AY-l01, -102, 241-AZ-l01,
-102 (DOH NOC ID624)
Installation and Operation of a Waste Retriev
System in 241-AY-l0l, -102, 241-AZ-10l,
-102 (DOH NOC ID 714)

241-AZ Tank Fari Annulus Exhauster
Operation (DOll NOC 11) 468)

241-AZ Tank Farm Annulus Exhauster
Operation (DOll NOC I ) 671 )

Waste Retrieval from the 24 1-C 200 Series
'Tanks (DOH NOC ID 579)

241-C-200 Series Tanks Retrieval (DOH
NOC ID 698)

Liquid Pumping and Enhanced Sluicing
-(DOH NOC ID 540)

Liquid Pumping and Enhanced Sluicing Rev 6
(DOH NOC ID683)

Installation of Breather Filter on Tank
241-C-106 (DOHT NOC ID 539)

AIR 05-708
(obsolete 7/5/06)

7/26/05

al AIR 06-668 T'5/00
(obsolete 10/5/06)
AIR 06-1064 10/5/06
AIR 01-805 8/22/01
(obsolete 7/5/06)
AIR 06-635 7/5/06
obsolete 10/5/106) 7/5/_6

i AI R 06-1031 1 l '5/06

AIR 04-401
(obsolete 7/5/06)

AI R 06-656
(obsolete 10/5/06)
AIR 06-1052
AIR 03-1 102
(obsolete 7/5/06)
AIR 06-642
(obsolete 0!/5/06)
AIR 06-1038

AIR 03-203
(obsolete 6/14/06)

NA

(2)t- A -2

Y
yA
N-

4/5/04

T/5/06

0/5106

tI H0/)01

,'5/1)0

10 5 06

2/7/01

NA

NA

5-6
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(AOP Emission Point)
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T able 5-5. Periodic Confirmatory Measurements on Notice of Construction Emission Sources in 2006.

Location
(AOP Emission Point)

241 -ER-152 Diversion Box
~2)li 114 IR 52-0>1

-' ., .- >2::0n valve Flit:

241-1 R- 311 Catch Tank
,100 1, '11,ci

I00 I 1 -1I .31-41l
20u A' <1: se and Iuenivc

241 I ank farm

100" 11 -; m-1-o,
!00\k 1) 4 P -Ol I

241-S-112 tank
200 Al : MtIsa antd I 1io
200' ,\ 12,

4ol A X.1A

241-S- I 2 ankiai

I20I P ) ik \ II

241-1 \-302A
00 V P >. 4 )N3112.A-(l()

2(44W I> :klRi 1IOl n

..44 l(R I's Isolation and
I los
12110)

,0i

(Jit

i D I i ve.

f- I) U lI

Project

241-ER-152 Diversion Box and 244-A Lift
Station Pit Work (DOH NOC ID 340)
241-ER-152 Diversion Box and 244-A Lift
Station P t Work iDOH NOC ID 660)

Permit ID

AIR 05-403
(obsolete 7/5/06)
AIR 06-625
(obsolete 10 506)

Issue
Date

4/12/05

7/5/106

Low
emissions
verified?

(, N, or NA)

Removal of Liquid from (atch Tank AIRH6i066 6
241-ER- I I (DOH NOC I) 718) AR01-0s406

Installatton and Operation of a Waste Retreval
System Ir Tank 241-S- 102 AIR 04- 06

DOH NOC ID 567) 5 06)

Installation and Operation of a
System in Tank 24 1-S-102
(DOH NOC ID 694)

installation and Operation o(I a
System ir Tank 241-S-1 12
(DOW NOC I) 550)

Installation and Operation of a
System ir Tank 241-S-I 12
IDOH NOC 1) 686)

Waste Retrieval AIR 06-657
(obsolete 10/5/06)
AIR 06-1048

Waste Rtreal AIR 05-914
(obsolete l2i8,05)

AIR 06-109
(obsolete 7/5/06)

Waste Retrieval AIR 06-645
(obsolete 10 5'06
AIR 06-10141

Saltwell Pumping Tanks 241-SX-01.--1248
241-SX-102, 24I-SX-103, and 241-SN-10s I bs e 406)
(DOH NOC ID 423(

.I. B, F AIR 06-405
U 1114 valtl~t (obsoletef5/0h)Fi

1/201/06
7 6 i

10s/06

1231102

I X-fl(
nsla atiOn an peration o a real er i L oboeee; 0

on Tanks 241-UX-302A, 241 -AZ-I154. and
241-U-301B (DOH NOC 11) 661) AIR 06-503
- -- eathr (obsolete7/5/06) 
Installation and Operation of a Breather File I AlR 06-624 -.-.- 6
on Tanks 241-UX-302A. 241-AZ-154, and (obsolete 10 506)
241-U-301B (DOH NOC ID 659) AIR 06-1022 1 10 5,06
Isolation ind Closure of Stacks 296-A-25, AIR 03-611
296-13-28. 296-S-22, and 296-T-l8 6 2 0/3
(DOH NOC ID 578) (obsolete 7 s,06)

Isolation and Closure of Stacks 196-A-25 AIR 06-655
296-13-28, 296-S-22. and 296-T- 1 (obsolete 10 5 00 ! 75s(6
(DOH NOC ID 697 ) 1 AIR 06-1051 1 oIlo,

244-CR Vault Isolation and In
0> I ' R-00' Stabilizat on (DOH NOC IL 5

P I- I), CuAer. 244-CR \ ault Isolution and In
-,I r uit' Stabilizat on (DOll NOC If)

teri1 A IR 02-1255 11 02
-48) (obsolete 7/5 06) 

AIR 06-644 7 : 06
o(let 10 50

85> -o
AIR 06-1040 10 S 00

9P41)
'A

NA

\ A

N A

5-7
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Table 5-5. Periodic Confirmatory Measurements on Notice of Construction Emission Sources in 2006.

location' ;,
(A4 Emission Poinif

Tank Farms
(200 Area Diffuse and Fugitive-
11)

Tank Farms
(200 Area Diffuse and I ugitive-
IF, PTRAFUI

lank Farms,
Bulk Vit Demo
(200 Area Dtuse and Fugitive-
IF, Bulk Vit I IeMo E xlauster)

Tank Farms,
Integrated Disposal
Facility
(200 Area Difuse and Fugitive)

Tank Farms,
Guzzler
(GuZ ler at lank I rills)

Tank Farms,
Project E-525
(200 Area 1u1 4use aird I u git i ve-
IF. 2001E 1-24] A/301 00 I)

Project

Tank Farms Decontamination Trailer
(DOn NOC ID 571)

Tank Farms Decontamination Trailer
(DOH NOC ID 695)

Vapor Sampling of Miscellaneous
Underground Units with No Known Path of
Ventilation (DOH NOC ID 489
Vapor Sampling of Miscellaneous
Underground Units with No Known Path of
Ventilation (DOH NOC ID 674)
Categorical Tank Farm Facilty Enmr and
Surveillance (DOH NOC 1I) 486)

Categorical Tank Farm Facility Entry and
Surveillance (DOH NOC ID 673)

Supplemental Treatment Test and
Demonstration Facility
(DOH NOC ID 590)
Supplemental Treatment Test and
Demonstration Facility
(DOH NOC ID 705)
Operation of the Integrated Disposal Facility
(DOll NOC ID 623)

Operation of the Integrated Disposal Faciltry
(DOH NOC ID 713)

Guzzler Excavation and Backftlling Activities
in Support of the 200 East Area A Farm
Complex (DOH NOC ID 250)
Guzzler Excavation and Backlilling Activities
in Support of the 200 East Area A Farm
Complex (DOH NOC ID 647)

Double Shell Tanks Transfer System
Modifications (DOH NOC ID 555)

Double Shell Tanks Transfer System
Modifications (DOH NOC ID 688)

Tank Farms Restoration and Safe Operations

Tank Farms, (Project W-314) (DOW NOC ID 56 1)
Project W-314
(200 Area Diffuse and Fugiiivc. Tank Farms Restoration and Safe Operations
iTRAEU, GUt ZZ1 .R) (Project W-314) (DOH NOC ID 689)

Permit IID

AIR 03-502
(obsolete 7/5/06)
AIR 06-653
(obsolete 10/5/06)
AIR 06-1049

AIR 02-1252
(obsolete 7/5/06)

i AIR 06-638
(obsolcte 10/5/06)
AIR 06-1034
AIR 0-1251
obsolete 7/5/06)

AIR 06-637
obsolete 10/5/06)

AIR 06-1033

(obsolete 7/5/06)

AIR 06-662
(obsolete 10/5/06)

Issue
Date

5/23/03

7/5/06

10/5/06

12/31/02

7/5/06

0/W5m0 I

23/o2

7/5/06

10/5/06

10/4/04

7/5/06

A IR 06-1059 I0/5/06
AIR 06-301
(obsolete 7/5/06) 3/1006
AIR 06-667 7
obsolete 0/5/06) 7/5/06
AIR 06-1063

AIR 02-1238
(obsolete 7/5/06)

AIR 06-6 16
(obsolete 10/5/06)
AIR 06-1012
AI R 04-1208
(obsolete 7/5/06)

10/5/06

12/31/02

7/5/06

10/5/06

T 12/23/04

AIR 06-647
(obsolete 10/5/06)
AIR 06-1043 10 5/ o
AIR 03-11101 1'3/03
(obsolete 7/5/6 IM
AIR 06-648 7/506
(obsolete 106/06)

AIR 06-1044 11 3 o6

5-8

Low
emissions
verified?

(D N, or NA)

NA

NA

NAI
(able 5-6]

NA

NA

I[able <6)

(Table 5-3):
Y 6

i [able -l



DOE/RL-2007-01

Tabi 5-5. Periodic Confirmatory Measurements on Notice of Construction Emission Sources in 2006.

Location
(AOP Emission Point)

I aill< a ll rs,
Retrie; at Project
210 Ar0_' '1use and Iigov-

T1-I

Tanlk Ir
Retrieoal Pr

Tank Iar'
Vadose Zen

i 2, I V\1' A o

Project

Categorical Tank Farm Facility Waste
Retrieval and Closure Phase I, Site Preparation
and System Installation (DON NOC ID 586)
Categorical Tank Farm Facility Waste
Retrieval and Closure Phase I Site Preparation
and System Installation (DOH NOC I) 702)

Permit ID

AIR 05-406
(obsolete 7/5/06)

Issue
Date

41'2 105

Low
emissions
verified?

(Y, N, or NA)o

V..

AIR 06-659
I7I/5/)6 I a e -(obsolete 10/5,06)

AIR 06-1056 t l 06

isject Categorical Tank Farm Facility Waste AIR 05407
Retrieval and Closure Phase 11. Waste (obsolete?7 5 (4 6

Idt 0n,,a,,- Retrieval Operations (DOH NOC ID 5)7
26t-P-44. Categorical Tank Farm Facility Waste AIR 06-660
-P-4 290 -AX Retrieval and Closure Phase IL Waste (obsolete 0III' 061 7'5,06 fin

Retrieval Operations (1)OH NOC ID 70V) AIR 06-1057 10 5/06
AIR 02-1232 102
(obsolete 7 5 06) -

N adose Zone Characterwanon AIR 03-116
i DOH NOC 11) 5) (eplacemeni paces for 10/03

uc and F itiv', AIR 02-1232) NA
_I n (obsolete 7/5/(6)

nIm111g AIR 06-670
Vadose Zone Characterization (obsolete 10 506)
(DOH NOC ID 635) (

AIR 06-1003 10 5 06
FH

Stabilization of Two Concrete Boxes

Io 3-Ar s an' Igitve Containing on Exchange Columns
(DOH NOC ID 526)
Cleaning Radiolocically Contaminated
Vehicles (DOH NOC ID 631)

1200 Arta
20)' iii

Cleaning Radiologically Contaminated
11se and tUiicttvc) Vehicles ([)OH NOC ID 715)

Characterization and Stabilization Activ ties
on the Cenral Plateau (DOH NOC ID 699)
Roof Replacement Activities on the Central

200 Area Plateau (DOH NOC ID 461)
S l 'ns " n ulmliv

Roof Replacement Activities on the Cenmral
Plateau (DOH1 lAG ID) 670i

200 Area Interim Storage
Area at tie CSB

200 Ar"a Effluent
Trear mren f acility
21,1 1 2 4- 1 1

200 Ar-a Liquid Effluent
Retenmion Facility

21 ! .'!4 i
201 '42 ;440

A IR 02-8 10
(obsolete 3/i 2 )

AIR 06-107 I 1306
(obsolete 7/5/06)

AIR 06-669 '
(obsolete 10/5'06)
AIR 06-1065 10 06

AIR 06-1053

AIR 02-514
(obsolete 7/5:06)
AIR 06-634
(obsolete 105(16)

NA

10 5/06 N

5 31 '02

00A

1 AIR 06-1030 [ I 0l5'6I
Construction and Operation of the 200 Area AlIR 02-79
nterim Storage Area at the (SB ( e 724 02

(DO NC I 22)(obsolete 7'5'06)(DOHN( NCC 11) 272
Construction and Operation of the 200 Area AIR 06-618
Interim Storage Aica at the (SB (obsolete It n06)

(DOH N(C ID 650) AIR 06-l- I 15/06

Operation of LERf and 201)
(DOH N0C ID 562)

Operation of LERF and 200
(DOH NOC ID 690)

'K

Area ETF AIR 04- 101
(obsolete 7 5 060
AIR 06-649
(obsolete 105 06)

Area ETF rY4

AIR 06-1045 10 a06

5-9
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Table 5-5. Periodic Confirmatory Measurements on Notice of Construction Emission Sources in 2006.

Low
Location Issue emissions

(AOP EmissioPoinProject Permit Date verified?(AOP Emission Point)Ner .
(Y, N, or NA)

340-A Building
(300 P-340NTELX-001)

B Plant
20OL P-296H0. -001)

Canister Storage Building
(2001i P-2I011212-001)

Central NN aste Complex
(200W\ J-CWC 00 '
200W W-PRtIEX 011)

Cold Vacuum Drying
FacilitN
(100K 1-296K 142001)1

FFTF
(400 IP-437MN&ST-001.

400 P-FTICIWTiX-001I,
400 P-437-002,
FFTF PTRAL iU
400 Area fmissils)

FFTF Sodium Storage
Facility
(400 Sodium Stwrate Facilily)

Operation of the 340 Waste Storage Facilty
(DOH NOC ID 589)

Operation of the 340 Waste Storage Facility
(DOH NOC ID 704)

7Operation of the 296-B-I Emission Unit
(DOH NOC ID 621)

Operation of the 296-13-1 Emission Unit
(DOH NOC ID 645)

Construction and Operation of the Canister
Storage Building (DOH NOC ID 289)

Construction and Operation of the Canister
Storage Building (DOH NOC ID 435)

Central Waste Complex Operations
(DOH NOC ID 295)

Central Waste Complex Operations
(DOH NOC ID 654)

Construction and Operation of the Cold
Vacuum Drying Facility (DOH NOC ID 229)

Construction and Operation of the Cold
Vacuum Dryine Facility (DOH NOC ID 643)

Sodium Residuals Removal and Other
Deactivation Activities (DOH NOC ID 646)

Construction and Operation of the Sodium
Storace Facility (DOI NOC It 65)(

Construction and Operation of the Sodium
Storage Facility (DOW NOC I D 639)

AIR 05-114
(obsolete 7/5/06)
AIR 06-661
obsolete 10/5/06)

AIR 06-1058
AIR 05-604
(obsolete 7 5/06)
AIR 00-615
(obsolete 10/5/06)
AIR 06-1010
AIR 02-713
(obsolete 7/5/06)
AI R 06-620
obsolete 10/5/061
AIR 06-1017
AIR 02-710
(obsolete 7/5/06)
AIR 06-622
(obsolete 10/5/06)
AIR 06-1019

1/24/05

7/5/06

10 5/06

6/24 05

10/5/06

7/29/02

7/5/0)6

10 5/06

729/02

715/06

S10/5/06
AIR 01-1 206 12/20/01
(obsolete 7/5/06)
AIR 06-6 14 -/5/06
(obsolete I10/5/06)
AIR 06-1009

AIR 06-1011

AIR 02-1 101
(obsolete 7/5/06)
AIR 06-611
(obsolete 10 5/06)
AIR 06-1007

1W/5/06

1 5/06

11/26//02

10506

Operation of the Transuranic Waste Retrieval AIR 03-1206
Low Level Burial Grounds Project (DOI NOC ID 582) (obsolete 7 5/06) 2/9/03

(200 Area DilUsc and Fugitive. AIR 06-657H EPA Vac, DIu VeolN Mog Operation of the TransuraicWseRrivl (slee0//) 7/15/06
System. Drun Veoig Nassive) Project (DOll NOC ID 700) o l 05/

Al R (.6-1(154 I 0/5/16

Low Level Burial Grounds
(200W P lITne h31 101,
200W 'P-Trench 4 01)

Low Level Burial Grounds, Trench 31 [131]
34 [T34] Leachate Collection and Storage
Tank. Rev. 0 (DOH NOC ID 377)

LLBG Mixed Waste Disposal, Trench 31 and
34 Leachate Collection and Storage Tank
(DOH NOC ID 662)

AIR 02-1219
(obsolete 7/5/06) 12/13/02

AIR 0-626 1 .' I
(obsolete 10/5/06)
AIR 06-1023 1 10 S0

5-10

4 n
340-N If-EX)

I A

(2Q6G 11-212)

(ITible 5-6)

y3

V4

y
(Table 5-6)

yI A

206- K -421

(43 -MN&STI
1 111- IT-TR.lF t~I I-P

4 61)1

(table 5-8)

y
y4

Table 5-

Y 
4

Itable 5-6)
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T able 5-i Periodic C onfirmatory Measurements on Notice of Construction Emission Sources in 2006.

Location
(AOP Emission Point)

Plutoniuin Finishing Plant
2'" a i tijise and vIu or' e.

1n , !,r nera "

Plutoninum Finishing Plant
?NS H /0 -01

Plutoni I inishing Plant
2io i %
22}((Y I'%0

I> 1 % 0

PlURlX lorage Funnels
!22')t P/'(AOIO -00H

Purge" aler Storage and
Treatmni Facility
K261' A-Ni N)'' INT 1)12)

I Plant ( umplex
-ow I, :,) 0 ow o l
I I ' lli Il Se and [up't ,

Project

Deactivation of the Plutonium Finishing
Complex (DOHI NOC ID 608)
Deactivation of the Plutonium Finishing
Complex (DOH NOC ID 709)
Transition of the Plutonium finshing P1
Complex (DOH NOC I) 664)
Transition of the Plutonium Finishing P
Complex (DOM NOC ID 655)
Deactivation of the Plutonium Finishine
Complex iDOH NOC ID 6i8)

Deactivation of the Plutonium Finishin
Complex (DOH NOC ID 709)
Transition of the Plutonium Finishing P
Complex (DO1 NOC ID 664
Transition of the Plutonium Finishing P1
Complex (DO11 NOC ID 65
Deactivation of the Plutonium Finishing
Complex (DOH NOC ID 608)
Deactivation of the Plutonium Finishing
Complex (DOH NOC 11 709)

Plant

Permit iD

AIR 05-110)
(obsolete 7/5/06)

Plant AIR 06-664
(obsolete 7/5 06)

ant AIR 06-603
(obsolete I(/5/(6)

anl I I AIR 06-1020

Plan: AIR 05-1101
(obsolete 7'516i

Plant AIR 06-664
(obsolete 7/5/06)

ant

lant

P1 a

Transition of the Plutonium Finishing Plant
Complex (DOH NOC I) 664)
Transition of the Plutonium Finishing Plant
Complex (DOH NOC 11) 655)
Reactivation of P1/REX Storace Tunnel
Number 2 (DOlH NOC ID 417)

Reactivaion of PUREX Storage Tunnel
Number 2 (DOHI NOC ID 665)

Purgewater Storage and Treatment Faci0ity
Purgewater Modutanks ()OH NOC ID 7)

Purgewale Slorage and Treatment Facil y,
Purgewater Modutanks (DOH NOC ID 636)

Consolidated T Plam Operations
(DOH NOC It) 610)

Consolidated T Plant Operations
(DOH N C IF 711)

AR 06-603
(obsolete 105 06)

AIR 06-1020

AIR 05-1101
(obsolete 7 5/'06)

t AIR 06-664
(obsolete 75 06
AIR 06-603
(obsolete 10/5/06)

A R 06-1020

Issue
Date

1/2/05

6 6,06

It) 5/06

Low
emissions
verifed?

(V, N, or NA)a

,- I l :

V

]1 2 (is

0 6 1)6

1106

105 16

Y li
f',- --I'

AIR-02-1221
(obsolete 75 06) 1I t'02
AIR 06-629 NA
(obsolete 10/5/06)
AIR 06-1026 I5 06
AIR 03-1201
(obsolere 7/5 06) I 2'S/IW

i A

AIR 06-608 7
(obsolete IO/5/) 75/0i (1able 5-6)

AIR 06-1004 1015/06
AIR 05-408
i( obsolete 2/1606)
AIR 06-104
(obsolete 7/5/i6) 1/25/06

AIR 06-666
(obsolete 10 5 06)
AIR l6-1062 00

N I

5-Il
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Confirmatory Measurements on Notice of Construction Emission Sources in 2006.

Project .

Secondary Containment and Leak Detection
Upgrades to the 2706-T, 2706-TA. and
2706-TB Buildings (DOll NOC ID 164)
Operation of the 2706-T Building
(DOH NOC ID 634)
Operation of the 2706-T Building
(DOH NOC ID 640)
Operation of the 2706-T Building
(DOH NOC ID 648)

Liquid Low-Level Radioactive Stream Piping
Modification and Contingency Operations,
Rev OA (Doll NOC ID 259)

WESF Liquid Low Level Radioactive Liquid
Removal from Taik 100 (i)OHI NOC 11) 649)

Construction and Operation of the Waste
Receiving and Processing Facility
(DOH NOC ID 231
Construction and Operation of the Waste
Receiving and Processing Facility
(DOH] NOC ID 638)

Use of Portable Tanks and Revised Source
Term (DOH NOC ID 451)

Use of Portable Tanks and Revised Source
Term at WSCF (DOH! NOC ID 669)

Use of Portable Tanks and Revised Source
Term (DOH NOC ID 451)

Use of Portable Tanks and Revised Source
Term at WSCF (DOHl NOC ID 669)

PNNL
)angerous and Radioactive Mixed Waste

Storage Facility (30513 Building)
(DOH NOC 10 319)
Calibration and Development Activities in the
Radiological Calibrations Laboratory
(318 Building) IDOH NOC I) 532)
Calibration and Development Activities in
Radiological Calibrations Laboratory
(318 Building) (DOI NOC D 0681)

Radiological Processing Laboratory
(325 Building) (DOH NOC ID 552)

Radiological Processing Laboratory
(325 Building) (DOl NOC ID 687)

Table 5-5. Periodic

Location
(AOP Emnissiion Point)

AIR 06-1013

AIR 02-1218
(obsolete 7/5/06)
AIR 03-1 16
(replacement pages for
AIR 02-1218)
(obsolete 7/5/06)

Issue
Date,

12.1 34)2

6,21/06

7/5/06

0/506

I 2<11/02

1/30./03

AIR 06-617 7/i,'06
(obsolete 10/5/06)
AIR 06-1014 1 15 06

T Plant Complex
(200w P-296T007-001)

'Waste Encapsulation and
Storage Facility
(2001 P-2961101-001)

Waste Receiving and
Processing Facility
(200w P-296W4-001,
200 Area Diffuse and Fugitive)

Waste Sampling and
Characterization Facility
(600 S-0206-001,
600 S-6206-002)

Waste Sampling and
Characterization Facility
(600 Area Emissions)

AIR 02-1102
(obsolete 7/5/06)
AIR 06-633
(obsolete 10/5/06)
AIR 06-1029

7/5/06

10'5/06

1 /2502

7/5,06

10/5/06

11/25/02

715/06

101/5/06

A IR 02-1202 1234
(obsolete 6/23/06)

AIR 03-1204
(obsolete 7'5/06) 12/8 13

the AIR 06-641 7
(obsolete 10/5/06)
AIR 06-1037 10'5 /06
AIR 04-209 1 1 /-4
(obsolete 7/5/6)14

AIR 06-646
(obsolete 10/5/06)
AIR 06-1042

7/51/06

I 15/06

5-12

Permit ID

AIR 02-1214
(obsoletc 7/13/06)

AIR 06-604
(obsolete 7,5/06)
AIR 06-612
(obsolete 10/5/06)

AtR 02703
(obsolete 7/5/06)

AIR 06-610
(obsolete 10/5/06)
AIR 06-1006
AIR 02-1102
(obsolete 7/5/06)
AIR 16-633
(obsolete 10/5/06)
AIR 06-1029

305-B Building
(300 I'-305B-0I-S)

318 Building
(300 [P-318-01 -S

325 Building
0(00 E'-325-0l-S)

Low
emnissionls
verified?
(Y. N, rf NA)t

F-% 7)

(290- 1-

(296-W4-1),

y 4

(T able 5-6)

(69-W-
'b96-eW-2

(Table i-61

y
(EP-351-1 I-S)

Y11
(EP-S18-1)

(E' 32i-0l S)
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I abic -5. Periodic Confirmatory Measurements on Notice of Construction Emission Sources in 2006.

Location,
(AOP Emission Point)

326 Bulding.

129 Building

331 Building
000 P7-01-V,

300 Xrea

.124 Itudliing,

327 Building
<Ill I >1-K H0 Arc,

Riaduological Counting
Facilit'

4> ' -' 70.> M>. Area

Site"a I IlPA % acs

Stiewid e Guzzler

Project. Peri 11

Research Activities in the Material Sciences AIR 01-607
Laboratory (326 Facility) (DOH NOC ID 495) (obsolete 7/5/06)

Research Activities mi the Material Sciences
Laboratory (326 Facility) (DOH1 NOC ID 677)

Research Activities in the Chemical Sciences
Laboratory (329 Facility) (DOH NOC 11) 584)

Research Activities in the Chemical Sciences
Laboratory (329 Facility) (DOH NOC 11) 7011

Research Activities in the Life Sciences
Laboratoi - I (331 Building)
(DOH NOC ID 609)
Research Activities in the Life Sciences
Laboratorv - 1 (331 Building)
(DOH NOC ID 710)

RCC
300 Area Excavation Activiles
(DOll NOC ID 546)

300 Area Excavation Activities
(DOH NOC I) 684)

324 Building Cleanour and Deactivation
Activities (DOH NO( ID 502)

Deactivation of thu 327 Building
(DOH NOC ID 505)

Operation of the Radiological Counting
Facility (DOH NOC ID 490)

Operation ofthe Radiological CeuninL
Facility (DOH NOC' ID 675

Sitewide
H1EPA Filtered Vacuum Rad oactive Air
Emission Units (DOH NOC ID 410)

HEPA Filtered Vacuum Radioactive Air
Emission Units (DOH NOC ID 063)

Categorical Guzzlcr Vacuum Excavatior
System for Radiologically Limited Activities
on the Hanford Site (DOH NOC ID 328)
Categorical Guzzler Vacuum Excavatior
System for Radiologically Limited Actxiities
in the Hanford Sto (DOW NOC ID 65S

AIR 06-640
lobsolete 10 5/06)
AIR 06-1036
AIR 04-407
(obsolete 7/5/06)
AIR 06-658
(obsolete 10 5/06)
AIR 06-105

AIR 04-1103

Issue
Date

6 22/01

- 00

4/20/04

-s '06

105 0 (

I .23 04
o(o setc T 0

AIR 06-665
(obsolete 10/5/06) 2/5A(6
AIR 06-1061 10,5/06

AIR 02-1225
(obsolete 7/5/06)
AIR 06-643
(obsolete 10/5,06
Air 06-1039

AIR 03-106
)obsolcte 9,28 06

AIR 03-107
(obsolete 9/28/06)

AIR 0S-206
(obsolete 7/5/06
AIR 06-639
(obsolete 10 5 061
AIR t-t1035

iobsolete 1 227/06)

AIR 03-1217
(obsolete 7/5/06)
AIR 06-627
(obsolete 10'506)
AIR 060-1024

AIR 02-302
(obsolete 7/5/06)

AIR 06-623
(obsolete 10/5 06)
AlIt 06-1021

Low
emissions
verified?

(V, \Or NA?8

(FP-33 lii-s
Y

^lP1 I-]V

I 120101

NA

1015/06

I 1/1M

I I 03

7 ->' tt

y ' >tiN

Tah I

- .'I 0, .

0Si6 RCI -I/iX

06

'/06_

o0

7 4Oi

T able §-2

NA

5-13
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Table 5-5. Periodic Confirmatory Measurements on Notice of Construction Emission Sources in 2006.
I-

Location
(AOl' Ernis~iob ?o'int)

Site.ide PTRAEU
(TRAEU)

Sitewide Tanker Truck
(Tankci Truck Transfers)

Sitewide Vented
Containers
(Vented Containers)

Portable/Temporary Radionuclide Airborne
Emissions Units (DOH NOC ID 411)

Portable/Temporary Radionuclide Airborne
Emissions Units (DOH NOC ID 664)

Tanker Truck Loading of Radioactive
Contaminated Waste Water
(DOH NOC ID 572)

Tanker Truck Loading of Radioactive
Contaminated Waste Water
(DOll NOC ID 696)

Sitewide Vented Container Storage
(DOH NOC ID 188)

Sitewide Vented Container Storage
(DOH NOC ID 641)

A IR 02-1220
(obsolete 75/06j
AI R 06-628
tobsolete 10/5/06j
AIR 06-1025
AIR 05-1003
(obsolete 11/3/05)
AIR 06-105
(obsolete 715/06)
AIR 06-654
(obsolete 10/5/06)
AIR 06-1050
AIR 02-1215
(obsolete 7/5/06)
AIR 06-613
(obsolete 10/5/06)
AIR 06-1008

5-14

Issue, emi~ssions

CY N or NA)

y 4

(Table 5-6}

Tabic i-61

Yam4

12113/02

17506
10'1/506

F 1(1/14/15

1/23/06

-, 5(06

10 5'06

7/5/06
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5.4 AMBIENT AIR SAMPLING MEASUREMENTS

Ihe near-facility monitoring (NFiM) program comprises a comprehensive network of monitoring
locations near facilities and projects at the Hanford Site. The program monitors soil, vegetation, and
ambiemt air that may contain racionuclides dispersed there by onsite activities. It also uses
thermoiuminescent dosimeters t, measure ambient dose rates. Emissions from many NOC activities are
no; measured directly at the source, as are emissions from forcibly ventilated stacks. Frequently, NOC
activities are temporary and not conducted within the confines of structures having ventilation systems
CqIippeid with sampling or monitoring equipment. Hence, assessing emissions from these activities is not
nearih as straightforward as is measuring stack emissions.

W)(l i requi-es that emissions from NOC activi ties be measured periodically to confirm whether or not
they arL- low. A variety of measurement data are used in this confirmation process, including those from
the NF M program. dose -rate surveys, surface smears, CAM sampling, and both NDA and destructive
analy -. especially of HEPA filters. Further confirmation methods are allowed, provided they are first
approved by WDOH.

Sumnari zed in Table 5-6 are the analytical data measured from ambient air samples collected during
2006, organized b- general emission unit, which for regulatory purposes is construed as equivalent to an
operations Area such as the 100 200. 300. 400, or 600 Area. Radionuclides with concentrations that fell
below anal vtical detection limlis in both the first and second half of the semi-annual composite samples oT

the qarnerly composite samples were not listed in the table.

et era. RCG projects have requirements for annually reporting ambient air monitoring data obtained
ifrm sniples collected at PNN I, air monitoring stations. The PNNL stations in proximity to these

proaect arc as follows: PNNI station "Yakima Barricade- is used for the 100-B/C. 100-F, 100-KR- I
and 1D)N I Remedial Action Projects: PNNL station "Wve Barricade" is used for the 100-F Remedial
ActIon Pi ojcct: PNNL station -200 West SF" is used for the ERDF Project: and PNNL stations "300
Irenc-h 300 NE." "300 Area South Gate," '300 Area Southwest," and "300 Water Intake" are used for

the 300* F-2 Relmedial Action Project and the 300 Area Demolition Project. Air monitoring data related

to these locations are in Table 5-7.

1I'\ N a'so compiles ambient at- monitoring data from samples collected near the 400 Area. Those data

are pJc.nited in Table 5-8.

The f lowing definitiois apply to abbreviations and units of measure used in Tables 5-6 through 5-8

S 1W - lectroric Data ?rocessing (these alpha-numeric codes, such as "N467.' serve as sampler
Rication identifiers)

* - [st hal f," "2nd," "1st quarter, and so on refer to standard fractional periods of the calendar year

I Ci 1 curie = 3.7 E+10 becquerels (Bq)
p ti - picocurie =F 12 Ci

* n- - cubic meter pCi/m = picoCuries per cubic nieter (pCi = E-12 curies)

* NA - not applicable (because up to 26 samples w ere analyzed each half year and up to 13 a
quarter. but this table shows only a single isotopic result obtained for that period)

* NI) not detected (i.e.. result less than zero, less than its overall analytical error, or noi peak
detected)

5-15
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Table 5-6. Hanford Site Near-Facility Monitoring Air Sampling Results for 2006.

100 Area

100-B/C Field Remediation Project

EDP Radionuclide Concentration, pCi/M3

code or type of
radioactivity 1st half 2nd half Average Maximum

N464 gross a NA NA 1.0 E-03 1.9 E-03

gross p NA NA 1.4 E-02 2.7 E-02
4Eu 2.4 E-04 4.0 E-04 3.2 E-04 4.0 E-04

U 1.7 E-05 8.9 E-06 1.3 E-05 1.7 E-O5

7.2 E-06 1.0 E-05 8.8 E-06 1.0 E-05

N465 g oss a NA NA 1.0 E-03 2.0 E-03

gross [ NA NA 1.5 E-02 2.9 E-02

24u 1.1 E-05 ND 1.1 E-05 1.1 E-05

2U 8.7 E-06 7.8 E-06 8.2 E-06 8.7 E-06

2W4Pu 4.5 E-06 ND 4.5 E-06 4.5 E-06

N466 gross a NA NA 1.1 E-03 2.0 E-03

gross p NA NA 1.5 E-02 2.9 E-02

24U 8.0 E-06 1.2 E-05 1.0 E-05 1.2 E-05

23u 1.1 E-05 6.5 E-06 8.6 E-06 1.1 E-05

N496 gross a NA NA 1.3 E-03 3.2 E-03

gross NA NA 1.4 E-02 2.8 E-02
23U 1.2 E-05 5.7 E-06 9.1 E-06 1.2 E-05

23U ND 3.4 E-06 3.4 E-06 3.4 E-06

2U 9.7 E-06 7.0 E-06 8.4 E-06 9.7 E-06

N497 gross a NA NA 1.2 E -03 2.2 E-03

gross [ NA NA 1.5 E-02 2.9 E-02

9"Sr 1.4 E-04 ND 1.4 E-04 1.4 E-04

24U 6.3 E-06 ND 6.3 E4)6 6.3 E-06

SU 5.4 E-06 ND 5.4 E-06 5.4 E-06

2U 7.8 E-06 6.2 E-06 7.0 E-06 7.8 E-06
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100-K Basins Closure Project

EDP Radionuclide Concentration, pCi/m3
code or type of

radioactivity 1st half 2nd half Average Maximum

N477 gross a NA NA 1.3 E-03 2.7 E-03

gross [ NA NA 1.6 E-02 3.6 E-02

4U 8:2 E-06 1.1 E-05 9.5 E-06 1.1 E-05

u 4.1 E-06 ND 4.1 E-06 4.1 E-06

2U 6.0 E-06 8.7 E-06 7.3 E 06 8.7 E-06
40PU ND 9.4 E-06 9.4 E-06 9.4 E-06

2PU 9.0 E-04 ND 9.0 E-04 9.0 E-04

Am ND 1.3 E-05 1.3 E-05 1.3 E-05

N478 gross a NA NA 1.1 E-03 2.0 E-03

gross p NA NA 1.7 E-02 3.7 E-02

3u 8.7 E-06 1.5 E-05 1.2 E-05 1.5 E-05

u ND 5.7 E-06 5.7 E-06 5.7 E-06
U 8.7 E-06 5.2 E-06 7.0 E-06 8.7 E-06
pu 7.7 E 04 ND 7.7 E-04 7.7 E-04

Am ND 6.0 E-06 6.0 E-06 6.0 E-06

N479 gross a NA NA 1.2 E-03 2.6 E-03

gross [ NA NA 1.6 E-02 3.7 E-02

34u 9.7 E-06 9.3 E-06 9.5 E-06 9.7 E-06

U 6.0 E-06 9.3 E-06 7.6 E-06 9.3 E-06
239/24(Pu 1.1 E-05 1.3 E-05 1.2 E-05 1.3 E-05

PU 1.8 E-03 ND 1.8 E-03 1.8 E-03
Am ND 9.8 E-06 9.8 E-06 9.8 E-06

118-K-1 Field Remediation Project

EDP Radionuclide Concentration, pCi/M3
code or type of

radioactivity 1st half 2nd half Average Maximum

N403 gross a NA NA 1.2 E-03 2.1 E-03

gross P NA NA 1.6 E-02 3.6 E-02

24u ND 9.9 E-06 9.9 E-06 9.9 E-06
238u 1.5 E-05 1.0 E--05 1.3 E-05 1.5 E-05

2940PU ND 1.2 E-05 1.2 E-05 1.2 E-05
2Am 4.4 E-04 1.4 E-05 2.3 E-04 4.4 E-04
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118-K-1 Field Remediation Project

EDP Radionudide Concentration, pCi/m3

code or type of
radioactivity 1st half 2nd half Average Maximum

N534 gross a NA NA 1.1 E-03 2.0 E-03

gross I NA NA 1.5 [-02 3.1 E-02

U 1.6 E-OS L. E- 05 1.4 F-05 1.6 E-05

27 E-05 1.0 E-05 1.4 E05 1.7 E-05
2 

24"Pu ND S.3 E-06 8.3 E-06 8.3 E-06

N535 gross a NA N A 1.1 E-03 2.2 E-03

gross p3 NA NA 1.4 [--02 2.5 E 02

CS ND 1.1 E-04 1 E-04 1.1 E-04

U, 8 E-06 1.8 E-05 [.3 E-05 1.8 E-Os

44 1 06 ND 4.4 E 06 4.4 E-06
231 12 L 0> 1.3 F-OS 1.2 E-05 1.3 E-05

100-N D4 and Field Remediation Projects

EDP Radionuclide
code or type of

radioactivity

N102 gross a

gross p
.r

Pu
239 23'

N 103 gross a

gross ri
2 1 1

23 u

21,,

Concentration, pCi/m'

1st half 2nd half Average Maximum
NA NA 1.2 E 03 3.0 E 03
NA NA L7 E 02 3.6 [-02

ND 1 .6 [--04 1.6 [-04 1.6 E 04

22 -O 11 F-05 1.7-05 2.2E -05

16 -06
4.3 E-06

NA

NA\

1 1 :05 1
3. F 06

8.6 1-06

.4 F 06

ND 7.6 E-06 6E-06

9.0 E-06 6.6 E06 9.0 E-06

NA 1.2 E-03 2*0 E-03

NA 1.6 -02 3.4 E-02

1.6 E-05 1.3 E-05 1 6 E-05

8.2 [-06 5,0 I 06 8.2 E-06

ND 8.6 1 -06 S.6 E06
ND -54 [-06 5.4 E 06

24 Am ND 1.4 E-OS 1.4 F -05 1.4 F-OS

N106 gross a NA NA 1.2 L 02 8 1-03
gross NA NA 1 1.6 £ 02 2.9 [-02

U 1.4 F-OS 8.5 [-06' 1. 1 -05 1.4 E-05

3.3 E-06 4.6 E -06 4.0 1 06 4.6 E-06
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5-20

105-H Interim Safe Storage Projects

EDP Radionuclide Concentration, pCi/m3

code or type of
radioactivity 1st quarter 2nd quarter 3rd quarter 4th quarter Average Maximum

N524 gross a NA NA NA NA 9.0 E-04 1.4 E-03

gross [3 NA NA NA NA 1.3 E-02 2.2 E-02

9.0 E-06 2.9 E-05 3.7 E-05 ND 2.5 P 05 3.7 E-05

9.9 E-06 ND ND ND 9.9 [-06 9.91 -06

U 9.0 E-06 2.3 E-05 2.7 E-05 ND 2.0 E-05 2. 7 0
.- -__________ --- -- __________ --.

grossa NA NA N NA 9. 7 -04 1 1 03

gloss[p NA NA NA NA 1.4 E 02 2Q11 02
4 8.4 E-06 ND 2.8 E-0 ND 1.8 E0 2.8 F 0

UNi 5.2 E-06 ND ND ND 5.2 06 5.2 E 06

100-F Field Remediation Project

EDP Radionuclide Concentration, pCi/rn3

code or type of
radioactivity 1st half 2nd half Average Maximum

N519 gross a NA NA 1.4 E-03 2.4 E-03

gross fl NA NA 1.6 E-02 3.1 E-02

34U 1.2 [E-05 9.0 E-06 1.1 P-05 1.2 E-05
2 5.2 E-06 6.5 E-06 5.9 E-06 6.5 E 06

N520 gross a NA NA 1.2 E-03 2.5 E-03

gross p NA NA 1.6 E-02 2.9 E-02

Sr 2.7 E-04 ND 2.7 E-04 2.7 E-04

234 U 8.2 - 06 ND 8.2 E-06 8.2 E-06

U 8.2 E-06 1.4 F-05 1.1 E-05 1.4 E-05

N521 gross a NA NA 1.2 E-03 2.3 E-03

gross [3 NA NA 1.6 E-02 2.9 E-02

4 1.3 1:-0 1.0 E-OS 1.2 E-05 1.3 E-0S
'38~ sU 5.3 E-06 1.0 E-OS -. 7 E-06 1 0 E-05

N552 gross a NA NA 1.3 E-03 3.3 E-03

gross [3 NA NA 1.6 E -02 4.1 E-02
234 1.3 E-05 1.8 E- 05 1.5 E--05 1.8 E-05
2u 1.7 E-05 9.8 E-06 1.3 E 05 1 7 E-05

2Pu 3.1 E-06 ND 3.1 E-06 3.1 E-06

N553 gross a NA NA 1.3 E-13 2.9 E-03

ross[P NA NA 1.7 E-02 3.5E-02
U 1.6 E-05 1.6 F-05 1.6 1-05 I 1.6 E-05

3U 1.4 E 05 1.2 E-05 1.3 E05 1.4 E 05
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200 Areas

EDP Radionuclide
code or type of

radioactivity

NO1O gros a&

gross [i

23T

2Th.D

29 4 Pu

N158 gross a

gross f

IT

234 
C

N498 gloss a

gross i
-T I23:>

N491 gross a

gross

N532 gross a

gross r

N,559 gro s a

gro p s
3*

N957 gross &

grosi f3

200 East Area

Concentrati

1st half f 2nd half7
N \A

N A

8.4 1- 00

6.i1 k6

0 1L 06

N A

NA

E -04

ND

.31i0(

\A

NA\

14 E OS

ND

1 F. 05

3.3 1 06

NA

NA

ND

9. E 06

6 NI)

4.2 1- 06 9,9 L -kJ
NA NA

NA NA

s.2 1 06 8.3 1-06

9,S 1 06 1.0 1-05

NA NA

NA A

9.8 L 06 1. 2 05

7.4 106 8.9 k -06

NA NA

NA \

1. 1,3 1 05

6.5 1 06 ND

S.51 06 6tL 06

NA A

\A NA

32O 1 4 1 OS
NI) 5 2 E 06

ND , L -06

NA NA

NA NA

.I F. S 04 1 -OS

2 1 06 N )

s2 [0 06 6.5 F- 06

on, pCi/m 3

Average Maximum

1.3 1-03 25 17 0

LS8 E-02 9.6 F 02

11 E 04 1 4 F, O

6.1 F 06 6 1 E 06

LO E-O 1 1 05

SF 06 1 'sJ 06

1.2 E 03 2.4 0 '

1.5 E-02 HI 02

6.7 L-04 6.7 P 04

9.3 E-06 9.3 1 06

,3 11-06 5.3 1 06

7.0 E-06 9,91 00

1.4 E-01 2.6 E 0,

1.4 L 02 2.7 1 02

8. 1S 06 8 3 l 06

9.9 L-06 1 0 1: 03

1.2 E-0' , 0 2

1.6 E-02 F 02

1 1E Os 1 2 E 0s

SA F 06 ) 1106

l4L 0 1 ~7I 03

1.8 E-02 40 102

1.5 E-05 17 F 05

6.5 L 06 6 . 1 06

1 E-06 8.5 11 06

.1.-03 20130

1.9 E-02 3.314 02

2. 1 F-OS 32 E 05
<.2 E-06 5.2£ 06

8- E-06 j 8. 06

1 2 E-03 1 11 F

15 E1 02 27 1 02
1,5 102 I 1 Os
5.2 L-06 5.2 1 06

I-06 8.2 1 06
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200 East Area

EDP Radionuclide Concentration, pCi/m
code or type of

radioactivity 1st half 2nd half Average Maximum

N967 gross a NA NA 1.3 E-03 2.8 E-03

gross p NA NA 1.5 E-02 3.3 E-02

4U 6.8 E-06 1.5 E-05 1.1 E-05 1.5 E-05

U ND 8.7 E-06 8.7 E-06 8.7 E-06
238 U 5.0 E-06 1.1 E-05 7.9 E -06 1.1 E-05

N968 gross a NA NA 1.3 E-03 2.2 E-03

gross NA NA 1.5 E-02 2.9 E-02

4U 9.9 E-06 1.7 E 05 1.4 E-05 1.7 E-05

2U 6.6 E-06 6.7 E-06 6.6 E-06 6.7 E-06

40PU ND 5.0 E--06 5.0 E-06 5.0 E-06

N969 gross a NA NA 1.4 E-03 3.5 E -03

gross [3 NA NA 1.5 E-02 3.6 E-02
234U 9.9 E-06 8.9 E-06 9.4 E-06 9.9 E-06
238U ND 5.7 E-06 5.7 E-06 5.7 E-06

N970 gross a NA NA 1.2 E-03 2.2 E-03

gross 3 NA NA 1.5 E-02 3.0 E-02
234U 9.0 E-06 6.6 E-06 7.8 E-06 9.0 E-06

2U ND 6.6 E-06 6.6 E-06 6.6 E-06

N972 gross a NA NA 1.3 E-03 2.5 E-03

gross NA NA 1.5 E-02 3.1 E-02
234U) 1.1 E-05 9.7 E-06 1.0 E-05 1.1 E-05
2U 6.6 E-06 5.5 E-06 6.1 E-06 6.6 E-06

40PU ND 6.7 E-06 6.7 E-06 6.7 E-06

N973 gross a NA NA 1.3 E-03 3.0 E-03

gross p NA NA 1.6 E-02 3.7 E-02

24u 1.9 E-05 1.6 E-05 1.7 E-05 1.9 E-05

u ND 9.5 E-06 9.5 E-06 9.5 E-06
40Pu 5.0 E-06 ND 5.0 E-06 5.0 E-06

N976 gross a NA NA 1.1 E-03 3.2 E-03

gross p NA NA 1.5 E-02 3.1 E-02

mCs 2.5 E-04 ND 2.5 E-04 2.5 E-04

24L 1.3 E-05 1.7 E-05 1.5 E-05 1.7 E-05
23- ND 4.8 E-06 4.8 E-06 4.8 E--06

238-U 1.4 E-05 1.3 E-05 1.4 E-05 1.4 F-05
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200 East Area

EDP Radionucide Concentration, pCi/m
code or type of

radioactivity 1st half 2nd half Average Maximum

N977 gross a NA N\A 1.3 E-01 2.6 -03

gross [p NA N N 151502 2.9 E 2
-4 E-05 4.9 F 06 9. 5L306 1.4 E 30

ND 4,4 L 06 4.5 L06 4.1 E- 06

6.1 E-06 671 06 6.4 E-06 6.7 E-06

N978 gross a NA N13 10 1 2.2 1 03

gross NA NI 1.6 -02 3 1 1 02

1,1 E0 1.2 F 05 1 21 -05 1 .' 05

i )ND 6.3 1-06 6.3 1-06 6. 1-06

N984 gross u NA N \ F W, 17 E 0

gross p NA \ \ .- -02 1 E 02

ND 3.0 rI 04 3. 0 L --04 3.0 E 04

(s 8.9 E -04 3.9 -04 6.4 [ -04 8.9 F 04

2141 10E F-05 2.4 L5-05 1,7 E- 0 2.4 E 05

571 06 ND 5.7 06 5.7 E 06

ND 6SF E 06 6.8 F 06 68506

N985 gros u NA N\ [3 1 03 2.31F 03

gross \NA s N\ 1.5 F 02 2.9 F 02

N I 1 5 10 1 1 0 1.5 1 0
23l1 j 90 E-06 891 06 0 90 -06 9,0 E 06

N999 2r85 U 1 NA N \ 1.4 L 01 .7 503

gross [p NA NA 1. [ -02 3.2 E- 02
' F 9.7 L 06 6.2E-06 8.0 1 06 9.7 E-06

I1 E- 05 7 4 E-06 9.3 [ 06 1.1 E-0<23 ?



Canister Storage Building (200 East Area)

EDP Radionuclide Concentration, pCi/m3

code or type of
radioactivity 1st half 2nd half Average Maximum

N480 gross a NA NA 1.3 E-03 2.6 E-03

gross NA NA 1.5 E--02 2.8 E-02

7.1 E-06 8.3 E-06 7.7 E-06 8.3 E-06

2381.) 6.4 E-06 6.3 E-06 6.3 E 06 6.4 E-06

N481 gross a NA NA 1. 1 E-01 2.3 E-03

gross NA NA 1. E-02 3.4 E 02
24U 8.4 E-06 1.0 E-05 9.2 1-06 1.0 E-05
235u 4.3 E-06 ND 4.3 E-06 4.3 E-06
239U 8.4 E-06 1.01-05 9.2 1-06 1.0 E-05

U 1.o E-03 ND 1.0 E-03 1.0 E-03

200 West Area

EDP Radionuclide Concentration, pCi/m3
code or type of

radioactivity 1st half 2nd half Average Maximum

N155 gross a NA NA 1.2 E-03 2.7 E-03

gross [3 NA NA 1.61 E-02 3.1 E-02

1CS ND 1.3 E-04 1.3 1E 04 1.3 E-04
'34I

1.0 E-05 5.1 E-06 7.8 E-06 1.0 E-05
234T 8.4 [-06 2.8 E-06 5.6 E-06 8.4 E-06

PU 5. 8 E-06 5.3 E-06 5.5 E-06 5.8 E-06 I

N161 gross a NA NA 1.2 E-03 2.6 E-03

gross p NA NA 1.6 E-02 4.4 E-02
90Sr ND 6.2 E-04 6.2 E-04 6.2 E-04
218t: ND 6.4 E-06 6.4 F 06 6.4 E-06

N165 gross a NA NA 1.4 1-03 2.7 E-03

gross[3 NA NA 1. F-02 3.1 E-02

8,4 E-06 1.5 E-05 1.2 E.05 1.5 E05

2U 1.0 E-05 1.4 E 05 1.2 1' 05 1.4 E-05

292PU 1.4 E-04 3.6 E-04 2.5 [-04 3.6 E-04

N 168 gross U
gross

234

239 20p

NA

NA

1.8 E-05

7.8 E-06

1.8 E-05

4.1 E-06

NA

NA

2.2 E-05

ND

1.4 E-05

ND

1.3

1'.5

2.0

7.8

1.6

E-03

E-02

E 05

1 06

E-05

4.1 E 06

2.4

2.8

2.2

1.8

E-03

E-02

E-05

E-06

E 05

4.1 E-06
--
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200 West Area

EDP Radionuclide
cDe ortypeof

radioactivity

N200 gross a

gross

231$
N304 .,ross a

gross p

N433 gross a

goss (

N441

Pu

gross a

'lossp

Cs

N442 gross u

gross [I

Sr

N449 gross a

gross pr

3 IIl

1st half 2nd half Average Maximum
NA NA

NA I NA

1.3 E-- O 1.6 F-05

ND 6.0 E -06

11 F--OS NED

NA NA

NA

1.2 E-05

9.2 E 06

N A

NA

9.9 E 06

ND

7.8 E 06

NA

1I1 E-05

6.4 F-06

P0 -f05

NI1 [-06 ND

NA NA

NA

5.

6.

NA

ND 2.0 E -04

SE-Of 1.2 E-OS

Ni) 5.9 F 06

o E 06 8,8 F-06

E-I06 NI)

NA NA

NA NA

NID 5.1 E-04

SE-06 t 1.3 1-- O

ND 6.5 E-06I

ND S. E 06

NA NA

NA NA

8 E 06 5 E06

ND 1 E 06

NtD 8.1 1-06

2 It-06 ND

1.2 E-3

1.6 E-02

1.4 E-Of

6.0 E-06

1.3 E-05

1.3 E-03

1.5 F 02

1.2 E-05

1.0 E-05

2.1 E-03

2.7 E-02

1.6 E-05

6.0 E 06

1.3 E-OS

2.9 E-03

2.7 E-02

1.3 F-Of

l.E E-05

1.5 E-O3 2.6 E-03

1.8 E-02 3.4 E-02

1.2 F-Of 1.3 F-05

6.4 F-06 6.4 E-06

9.0 E-06 1.0 F-Of

8.1 E-06 8. Eo-06

1.3 E-03i2.2 F-03

1.6 E-02 2.9 E-02

2.0 E-04 2.0 E- 04

1.1 E-Of , .2 E-0

5.9 E-06 5.9 E-06

7.3 L-06 8.8 E-06

3.1 E-06 3.1 E-06

1.4 E-0' 2.5 E-03

1.6 E-02 I E-02

5.1 E-04 5.1 E-04

1.1 E -05 1. E 05

6.5 E-06 6.5 E-06

8.0 E-06 8.0 E-06

1.2 E-0' .0 F-03

1.5 E-02 .1 E-02

7.1 E -06 S E-06

3.7 E-06 .7 E-06

8.1 E-06 8.1 E-06

5.2 E-06 5.2 E-06

Concentration, pCi/m3
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200 West Area

EDP Radionuclide Concentration, pCi/m3

code or type of
radioactivity 1st half 2nd half Average Maximum

N456 gross a NA NA 1.4 E-03 3.1 E-03

gross NA NA 1.8 E-02 5.0 E-02
234U 8.4-06 1.3 E-05 .1 F 05 1.3 E-05
23j 7.8 E-06 9.6 E-06 8.- E-06 961E-06

N457 gross a NA NA .5 E-03 3.4 E-03

gross p NA NA 1.6 -. 02 4.0 E-02
4U 1.2 F-0 6.8 E-06 9.3 E -6 1.2 E-05
U 18.2 --05 8.2 1E-06 1.0 E-05 1.2 E--OS

40Pt 4.7 E-06 ND 4.7 [-06 4.7 E-06

N554 gross a NA NA 1 0 1 03 2.4 E 03

gross p NA NA 1 .5 - 02 3.3 E-02

1.4 E-05 1.5 f-OS 1.4 E-05 1.5E-05

mu 4.3 E-06 ND 4.3 1 06 4.3 E-06
U 1.7 E-05 9.3 E-06 1.31 E-O 1.7 E-05
4"Pu 4.3 E-06 3.5 E-05 2.0 E-05 3.5 E-05

N555 gross a NA NA 1.2 E-03 2.2 E-03

grossiD NA NA 1.5 E-02 3.4 E-02

4u 9.0 E-06 1.3 -05 1.1 1-05 1.3 E-05

9.7 1-06 ND 9.7 1-06 9.7 E-06

N956 grossa NA NA 1.3 E-03 [2.7 E-03

gross NA NA 1.6 E-02 4.1 E-02
90Sr ND 1.5 E-04 1.5 E-04 1.5 E-04

mCs ND 2.6 E-04 2.6 E-04 2.6 E- 04

4U 1.2 E-05 ND 1.2 E-05 1.2 E-05

2U 6.2 E-06 3.7 E-06 4.9 E-06 6.2 E-06

7.1 E-06 1.1 E-OS 8.9 E-06 1.1 E 05

N963 gross a NA NA 1.3 F- 03 2.6 E-03

gross p NA NA 1.7 E-02 4.1 E-02
m1 9.3 E-06 7.1 E-06 8.2 E-06 9.3 E-06

23 U i.t E-06 ND 3.9 E-06 3.9 E-06

N964 gross a

gross f

23 I

NA

NA

9.0 E-06

6.2 E-06
Pu 1.1 i-S

NA

NA

7.3 E1-

9.0 E-

06

06

ND

1.3

1.5

8.2

7.6

-03

-02

-06

-06

.I E-05

2.8

3.0

9.0

9.0

-03

-02

-06

-06

1. 1 E-05

5-26



DOE/RL-2007-01

200 West Area

EDP Radionuclide Concentratio
code or type of

radioactivity 1st half 2nd half

N965 gross a NA NA

gross P NA NA

2 E-05 8,8 1-06
23. 1 E-06 4,7 E--00

N966

PU

Qross a

grois [3

Pu

N974 cros' a

gross p

N975 gross a

gross [i

23- Pu

N987 grOs a

gross [3

'3$

N994

Pr

gross ~
-.3,

---Ii

''$1. _________--~11

ND 4.1 E-06

NA NA

NA

X 5E-6

NA

2 3 E-: fl

3.6 E-06 ND

I E-05 1 3 E-05

ND 2.8 E-06

NA NA

n, pCi/mn

Average

12

1.5

1.1

4,9

E-03

E-02

E-0-5

1-06

Maximum

2.6 1 03

2,9 E- 02

1.3 E 05

1E 06

4. 1 -06 4.1 E 06

111 11-03 2.2 E-03

.5 1 02 -. 0 E-02

15 EF 2.1 E-05

3.6 E-06 3.6 E-06

L.2 E-O5 13 E-05

2.8 E 06 2.8 E-06

1.5 1 03 1 1., 03

NA NA 1.7 E-0 2  31 E-02

-.6 E-06 1.5 E-OS 1.1 E-0 1.5 E 05

NA NA 1.4 E-0' 2 .5 E-03

NA NA 1.5 E-02 2.8 E-02

0.8E- 06 1.2E--05 1.1 E-O 1.2E-05

8.51E-06 9.4 E 06 9.0 E-06 9.4 1106

1.6 E -OS ND

NA NA

NA

ND

ND

ND

-. 2 F 06

NA

NA

0.3 E-06

.3 F 06

1.3

8,

3.':

NA

E1-
F-

E-

04

06

06

06

ND

NA

1.6 L-0)

1.,3 F 03

1.6

1.3

8.9

3.')

8.0

E 02

E-04

E1-06

E -06

E-06

1,6 E-

2.8 E-
-,z

I.1 E

1.31E

8.9 E

3.9 E

8.9 E

05

-03

02

04

06

06

06

4.5 E -05 4. F-05

1.2 E-(B 2,7 E-03

NA 1.5 E-02 2.7E-02

9.7 E 06 9.5 E -06 9.7 E-06

3.21E-06 4.3 E-06 5.3 E-06
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Environmental Restoration Disposal Facility

EDP Radionuclide Concentration, pCi/m3

code or type of
radioactivity 1st half 2nd half Average Maximum

N482 gross a NA NA 1.4 E-03 3.7 E-03

gross NA NA 1.5 E-02 3.7 E-02

4U 1.8 E-05 1.1 E-05 1.5 E-05 1.8 E-05
7.1 E- 06 ND 7.1 E-06 7 1 E06

1.6 E-05 1.3 E-05 1.4 [-05 1.6 E-05

PU 8.7 E-06 ND 8.7 E -06 8.7 [-06

N517 gross a NA NA 1.3 [-03 2.3 E-03

gross I NA NA 1.4 E-02 3.0 E 02

mCs 2.8 E-04 ND 2.8 E-04 2.8 E-04

4U 1.9 E -05 1.9 E-OS 1.9 F-05 1.9 E-05
MU 1.8 E3-05 1.5 F-05 1.6 E-05 1.8 E 05

Pu 2.8 E-OS 1.1 E-05 1.9 O 2S E-05

N518 gross a NA NA 1.1 E-03 2.3 E-03

gross p NA NA 1.2 [-02 3.0 E 02

2U 1.9 [-05 1.2 E-05 1.6 E-05 1.9 E-0
mU 3.2 E-06 ND 3.2 E-06 3.2 E-06

2U 1.8 E-05 1.0 E-05 L.4 05 1.8 E-05

2,Pu 1.1 E-05 5.5 E-06 8.1 E 06 1.1 E-05

gross a

gross

24U
U

NA

NA

9.3 E-06

3.9 E-06

NA

NA

7.1 E-06

ND

1.3

1.7

8.2

3.9

1-

E1

03

02

2.6

4.1

E

E

-03

-02

E-06 9.3 E-06

1 06 3.9 E-06
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200-UW-I Demolition Project (200 West Area)

EDP Radionuclide Concentration, pCi/m 3

code or type of
radioactivity 1st half 2nd half Average Maximum

N168 gross a

gross [3

2311

-Pu

N55 "Foss (I

gross [3
I 3VS

23.,

T

-.- Pu

N956 gross a

gross [3
Zr

Cs

UI

N963 gross a

gross

-'14;

5-29

E -03NA

NA

1,8 E 05 12

1.8 E ' 1.4

4.1 -06

NA

NA

ND 2

2.' -05 2.8

ND 4.

1.8 L 0 2.9

4.E L-06 6.

\A

N.A

NI) 1.t

ND 2.6

1.2 E-05

6.2 E 06 3 7

7.1 E-o6 1.1

NA

NA

9.,3 7.1

3.9 E-06

NA 1.3 E-03 2.4

NA 1.5 E 02 2.8

E- O 2.0 E-05 2.2

ND 7.8 E-06 7.8

E-05 1.6 E-05 1.8

ND 4.1 E-06 4]1

NA L.3 E-03 2.6

NA 1.5 E-02 2.9

E- 04 3.2 E-04 3.2

E [O 2.50505 2 8

E 06 4.) E10 4,()

I-OS 2.3 LO 2 9

1 0( ,.6 E-06 6.7

NA 1, ; E 03 2.7

NA 1.6 E1-02 4.1

E-04 L5 E-04 1.5

E 04 2.6 E-04 2.6

ND 1.2 E-05 1.2

E 06 4.9 E-06 6.2

F-0S 8.9 E-06 1A1

NA 3 E-03 2.6

NA I E-02 4.1

--06 8 2 E-06 93

ND 3.9 E-06 3.9
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300 Area

300-FF-2 Field Remediation Project

EDP Radionuclide Concentration, pCi/m3

code or type of
radioactivity 1st half 2nd half Average Maximum

N130 gross a NA NA 1.2 E 03 2.2 E-03

gross NA NA 1.5 E-02 2.9 E-02

U 1.3 E-05 1.2 E-O 1.3 E-05 1.3 E-OS

3 9.8 E-06 7.1 E-06 8.4 E-06 9,8 E-06

Pu ND 2.4 E-06 2.4 E106 2.4 E-06

N527 gross a NA NA 1.1 E-03 2.5 E-03

gross D NA NA 1.6 1 02 3.1 E-02

U 1.4 E-05 1.8 E-05 1.6 E 05 1.8 E-05

U .2 E-05 8.3 E-06 1.0 E-05 1.2 E-05

Pu ND 6.0 E-06 6.0 E-06 6.0 E-06

300 Area Decontamination and Demolition Project

EDP Radionuclide Concentration, pCi/m3
code or type of

radioactivity 1st half 2nd half Average Maximum

N557 gross a NA NA 1.2 E-03 2.2 E-03

gross p NA NA i .7 E02 5.21E-02

U 3.1 E-05 1.61E-05 2.7 E-()5 3.3 E-05

U 3.6 E 05 3.4 E-05 2.7 E-05 3.6 E-05
23PU 5.5 E-05 ND 5.5 E-05 5.5 E--05

600 Area

Wye Barricade (600 Area)

EDP Radionuclide Concentration, pCi/m3

code or type of
radioactivity 1st half 2nd half Average Maximum

N981 gross a NA NA 1.2 E -03 3.0 E- 03

gross NA NA 1.4 E 02 2.6 E-02

6Co ND 1.4 E-04 1.4 E-04 1.4 E--04

2U4T 1.2 E-OS I ND 1.2 E-05 1.2 E-05

UN: ND 4.7 E-06 4.7 E-06 4.71- 06
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100, 200, 300, and 600 Areas

Fable 5-7. Pacific Northwest National Laboratory Supplemental Air Data
for Environmental Restoration Contract Projects during 2006

Radionuclide Concentration, pCi/n 3

Location or type of
radioactivity Average Maxii

100-ll H 4 9E--00 I 9kL
100-B SE It 39E-00 9. E

K {i Ik1 Project) 'If 4.2E-00 1.01
100-K Area gnloss u [.0 E -03 2.5 F

gross 3 1.7 E-02 5 [1

11 4A4F-00 '1:

200-)A SE poss o 8.1 E- 04 S I

gloss p 4E 02 4.1
,i 1 IA L-05 1 s L
">pu 5.2 E-6 

300 NE gross u 9.8 F 04 1 4 F

goss p. L6 E 02 3.4 1

'I 1. IE' 01 4,91-

S16 -05 2 4 kI
fu 4 3 E 06 4 F 1

South , ate and . ross u 7.6 F -04 I.4

Area ( mposite 'ross 3 6 E--02 3 4 IF
11 1.2E-01 4.51<

4 K 9.3 E -03 9 3 1

al 2 0 F-05 2 4 E1
fu 2,6 F-06 2 0 1

300 Trench gross a ' 9 E04 1.4 F

gross 1.5 E -02 3. 1 F
I 8.0LE 00 2.8E

2 31. 4.9 E--OS 87 II
4 Pu .13 F- 05 1

0 Water Intake IzOssa 9.8 5-04 2.6k'
gloss p ' 1.6 E-02 3 2 E

'I 801-00 3sl

)O South West Iross U 9 6 E-04 1 .9 1<
gross [p 1.7 E -02 3.4 L

;1 1 1 F+01 52E

'YE Baricade poss a -.8 E-04 2.0 1
cross (1 1.4 F 02 3 2 F.
'1 1.2 E-05 1.9 1

kima Barricade gross a S.6 04 2.0 F
gross [ 1.4 1-02 3. I

11100

300

300
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400 Area

Table 5-8. Pacific
for

Location

400 E

400 N

400 S

400 W

Northwest National Laboratory Supplemental Air Data
the Fast Flux Test Facility during 2006

Radionuclide Concentration, pCi/m3

or type of
radioactivity Average Maximum

gross a 9.6 E-04 2.5 E-03

gross p 1.5 E-02 3.0 E-02

-I 5AL-00 1.2E-01

2ross 1.0 E-03 3.) [-03

gross [ 1.7 E 02 5.9 E -02

gross a 8.2 E-04 1.7 E-03

ross p 1.6 E-02 3.6 E-02

gross a 8.7 E 04 1.9 E-03

gross 1.5 1 02 3.3 E-02
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5.5 QUALITY ASSURANCE PROGRAM COMPLIANCE STATUS

Air emissions data reported in this document reflect the product of many quality assurance (QA) activities
concerned with the collecting, handling, analyzing, validating, and reporting of samples and the resultant
analytical data. These activities are identified in the quality assurance plans cited below. In addition,
point-by-point comparisons of the major point source monitoring systems and laboratory methods to the
quality assurance criteria of 40 CFR 61, Appendix B, Method 114, are detailed in the appropriate QA
plan, below. PNNL was not required to perform point-by-point comparisons because their major stacks
had been upgraded to full compliance status.

* EM-QA- 1 Rev. 5, 2005. Effluent Management Quality Assurance Plan. Pacific Northwest National
Laboratory, Richland, Washington.

* ENV-1-1.15. 2006, Quality Assurance Project Planfor Radiological Air Emissions Monitoring,
Section 6.1. Washington Closure Hanford, LLC, Richland, Washington.

* ETD-001, Rev. 7. 2005. Quality Assurance Project Plan for the Hanford Site Surface
Environmental Surveillance and the Drinking Water Monitoring Project. Pacific Northwest National
Laboratory, Richland, Washington.

* hI9N-EP-0528, Rev. 7. 2006. NESHAP Quality Assurance Project Planfor Radioactive Air
Emissions. Fluor I anford, Richland, Washington.

SHNT-EP-053 8, Rev. 10. 2006. Near-Facility Environmental Monitoring Quality Assurance Project
Plan. Fluor Hanford, Richland, Washington.

* RPP-QAPP-004. 200 1. NESHAP Quality Assurance Program Plan for Tank Farm Contractor
Radionuclide Air Emissions. CH2M HILL Hanford Group, Inc., Richland, Washington.

The effluent monitoring quality assurance programs described by the above plans are based upon one or
more of the following documents:

a 10 CER 830, Nuclear Safety Management.

0 40 CFR 61, Appendix B, "Method 114 -Test Methods for Measuring Radionuclide Emissions from
Stationary Sources."

ASME NQA-1-1 997, Quality Assurance Requirements for Nuclear Facility Application.

* DOE 0 414.IC, Quality Assurance, "Contractor Requirements Document."

o DOE 450.1, Environmental Protection Program.

o DOE Order 5400.5, Radiation Protection of the Public and the Environment.

DOE/EH-0 1 73T, Environmental Regulatory Guide for Radiological Effluent Monitoring and
Environmental Surveillance, (DOE 1991).

* EPA Requirementsfor Quality Assurance Project Plans (QAIR-5).
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Table A-1. Annual Average Dispersion Factor around the 100-K Area during 2006 for a 10-Meter Release Height.

Direcin 2.0Distance

0.8 km 24 m 4.0 km 5.6km 7.2 km 12km 24 km 40 km 56km 72km
N I3.03-06 f6.2E-07 2.93-07 1.8F-07 1.3E-07 I63-S 2.5E-08 1.2E-08 8-OE-09 5.7E-09

NNE 2.7E-06 5.6E-07 2.7E-07 1.7E-07 1.2E-07 5.8-08 2.3E-08 1.2E-08 7.4-09 5.3E-09

NE 3.5E-06 7.4,-07 3.5E-07 2.2E-07 1-5E-07 7.6E-08 3.03-08 1.5E-08 9.8E-09 7.03-09

ENE 5.6E-06 1.2E-06 5.8E-07 3.6E-07 2.6E-07 1.3E-07 5.0E-08 2.5E-08 1.6E-058 1.2E-08

E 9.3E-06 2.0E-06 9.4E-07 5.907 tw-07 moE-o7 8.oE-08 4.0E-08 2.6E-08 1.9-08

ESE 7.03-06 :.5E-06 7.03-07 4.3E-07 3.0E-07 1.5E-07 5.9E-08 3.0-08 1.9E-08 1.4-08

SE 4.6-06 9.2-07 4.4E-07 2.7E-07 1.9E-07 9.2E-08 3.6E-08 1.-08 1.2E-08 8.4-09

SSE 3.7E-06 74E-07 3.5E-07 2.1E-07 1.5E-07 7.3E-08 2.9E-08 1.5-08 9.4E-09 6.8E-09

S 3.6E-06 7.2E-07 3.4E-07 2.13O7 1.5E-07 7.1E-08 2.8E-08 1.4-08 9.0E-09 6.5-09

SSW 303-06 5.9E-07 2.85-07 1.7E-07 1.2E-07 5.9E-08 2.3E-08 1.2E-08 7.4E-09 5.3E-09

SW 3.2E-06 6.5E-07 3.1-07 1.9F-07 1.3E-07 6.5E-08 2.6E-08 1.3E-08 8.3E-09 6.03-09

WSW 2.8E-06 5.7F-07 2.7E-07 1.7F-07 1.2E-07 5.8E-08 2.3E-08 1.1E-08 7.3E-09 5.3E-09

W 3.4E-06 6.8E-07 3.2F-07 2.0E-07 1.4E-07 6.9E-08 2.7E-08 14-08 8.7-09 6.2E-09

WNW 2.9E-06 5.9F-07 2.8E-07 1.7E-07 1.2E-07 5.9E-08 2.3E-08 1.2E-08 7.4E-09 5.E-09

NW 2.8E-06 5.6E-07 2.6E-07 1.6E-07 1.1E-07 5.5E-08 2.1-08 1.1E-08 6.9E-09 4.9E-09

NNW 3.2E-06 6.6E-07 3.1E-07 1.9E-07 1.4-07 6.7E-08 2.6E-08 1.3E-08 8.4E-09 6.13-09

Table A-2. Annual Average Dispersion Factor around the 200 Area during 2006 for a 10-Meter Release Height.

Distance
Directior -

0.8 km 2.4 km 4.0 km 5.6 km 7.2km 12 km 24 km 40 km 56 km 72 km
N 2.9E-06 5.9E-07 2.8E-07 1.8-07 L.2E-07 6.1E-08 2.4E-08 1.2E-0 7.8E-09 5.6E-09

NNE 3.0E-06 6.2E-07 3.0E-07 1.9E-07 1.3E-07 6.4E-08 2.5E-08 1.3E-08 8.209 5.9E-09

NE 3.9E-06 8.2E-07 3.9E-07 2.4-07 1,7E-07 8.4E-08 3.3E-08 1.7E-08 1.1-08 7.8E-09

ENE 5.4E-06 1.2E-06 5.5E-07 3.4-07 2.4-07 1.2E-07 4.7E-08 2.4E-08 1.-08 1.1E-08
E 5.8E-06 1.2E-06 5.7E-07 3.6E-07 2.5E-07 1.2E-07 4.8E-08 2.4E-08 16E-08 1.1E58

ESE . 1.4E-06 6.5E-07 4.OE-07 2.8E-07 1.4E-07 5.3E-08 2.7E-08 1.7E-08 1.2E-08

SE 6.5E-06 1.3E-06 6.1E-07 3.8E-07 2.6E-07 1.3E-07 5.03-08 2.5E-08 1.6E-08 1.2E-08

SSE 3.5E-06 6.6E-07 3.1-07 1.9E-07 1.3-07 6.3E-O8 2.4E-08 1.2E-08 7.8E-09 5.6E-09

S 2.4E-06 4.3F-07 2.0E-07 1.2E-07 8.4E-08 4.0E-08 1.5-08 7.7E-09 4.9E-09 3.5E-09

SSW 2.OE-06 3.4E-07 1.6E-07 9.4E-08 6.5E-08 3.1E-08 1.2E-08 5.9E-09 3.E 09 2.7E-09

SW 1.9E-06 3.6E-07 1.7E-07 1.0E-07 7.0E-08 3.4-08 1.3E-08 6.6E-09 4.2E-09 3.0E-09

WSW '.3E-06 ?.4E-07 1E-07 6.53-08 4.7E-08 2.3E-08 8.8E-09 44E-09 2.E-09 2.OE-09

W 1.6E-06 3.0E-07 1.4E-07 8.6E-08 6.E-08 2.9E-08 1.1E-08 5.7E-09 3.7E-09 2.6E-09

WNW 2.1F-06 4.OE-07 1.9E07 1 .1E-7 79E-08 3.8708 1.5E-08 7.3E-09 4.7E-09 343-09

NW 26E-06 4.9E-07 2.3E-07 1.4E-07 9.808 4.8E08 1.9E-08 9.3E-09 6.0E-09 4.3E-09

NNW 2.6-06 -07 2.5E-07 1.6E-07 1.1E-07 5.3E-08 2.1E-0 1.1E-08 6.7-09 4.8E-09
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Table A 3. Annual Average Dispersion Factor around the 200 Area during 2006 for a 89-Meter Release Height.

Distance
Direction Dsn

0.8 km 2.4 km 4.0 km 5.6 km 7.2 km 12 km 24 km 40 km 56 km 72 km

N 4.1E-08 2.8F-08 23E-08 1SE-08 I.S-OS l.O-08 5.2E-09 3.1E-09 2.2E-09 1.7E-09

NNE . 4.4E-08 2.7E-08 2OE-08 1.6E-O8 .3E-08 8.2E-4.2 4.209 2.5E-O9 .E-09 1.3E-09

NE S.OF-08 3.3E-08 2.7-08 2.2E-08 19-08 1.2E-08 6.2E-09 3.7E-09 2.6E-O9 2.OE-09

ENE 5.2E-08 3.4-08 2.8E-08 2.3E-08 1.9-08 1.3E-0S 6.6E-09 4.OE-09 2SE-09 2.IE-09

S2.SE-08 3.4-08 3.2E-08 2.7E-08 2.4-08 1.6E-08 8.9B-09 54-O09 3.9E-09 3.OE-09

3.4E-08 5.4E-08 5.2E-08 45E-08 3.9E-08 2.6E-08 1.4E-08 8.3E-09 5.8E-09 44E-09

SE 6.5E-08 8.9E-08 8.3E08 7. OE-8 5.9-08 3.9E-08 2.OE-08 12E-08 84E-09 64E-09

SSE 7.9-08 6.8E-08 5.5E-08 4.4E-8 3.7E-08 2.3E-0 1.2-08 7.IE-09 5.OE-O9 3.SE-09

S 9.2E-08 6.3E-08 4.7E-08 3.6E-08 2.9E-08 1.8E-08 S.7E-09 5.U-09 3.5E-09 2.6E-09

SSW 1.2-07 5.8E-0 4.OE-08 3.O-08 2.4E-08 1.4E-08 6.9-09 3.9E-09 2.7E-09 2.OE-09

SW 7.5E-08 4.3E-08 3.OE-08 2.2E-08 I.E-08 LIE-08 5.E-09 2.9E-09 2.OE-09 1.5E-09

WSW 6.6E-08 3.3E-09 2.3E-08 1.8E-8 1.4E-08 8.5E-09 4.OE-09 2.3E-09 1.6E-09 1.2E-09

W 6.4E-08 3.6E-08 2.5-08 1.9E-08 1.5-08 9.1E-09 44E-09 25E-09 1.7F,09 1.3B-09

WNW 6.6E-08 4.TE-08 3.OB-08 2.3E-08 1.9E-08 LIE-08 5.5E-09 3.E-09 2.1-09 1.6E-09

NW 6.2E-OS .OE-OS 3.9B-S 3.IB-08 25-08 1.6E-08 7.7-09 4.4E-09 3.UE-09 2.2-09

NNW 4.2E-08 3.7E--08 3E-08 24E-08 20E-8 1.2E-08 6.2E-09 3.6E-09 2.5E-O9 I.E-O9

Table A-4. Annual Average Dispersion Factor around the 300 Area during 2006 for a 10-Meter Release Height.

Distance

0.8 knm 2.4 km 4.0 km 5.6 km 7.2 km 12 km 24 km 40 km 56 km 72 km

N 8.4-06 82E-07 3.9E-07 2.4E-07 1.7E-07 8.3F-08 3.2F-08 16-08 LOB-08 7.5E-09

NNEM 3.9E-06 7.6E-07 3.6E-07 2.2E-07 1.207 7S5- 2.9E-08 1.5E-08 9.3E-09 6.7E-09

NE 3.4E-06 6.6E-07 3.1E-07 1.9E-07 1.3B-07 6.5E-08 2.5E-08 1.3E-08 8.E-09 5.8E-09

ENE 2.3E-06 4.6E-07 2.2E-07 1.3B-07 9.2E-08 4.5E-08 1.7E-08 8.7E-09 5.6E-09 4.UE-09

E 2.UE-06 4.O-07 1.9E-07 1.2E-07 8.2E-08 4.E-08 1.6E-08 7.8E-09 5.E-09 3.6-09

ESE 2.4-06 SiE-07 2.4-07 1.5E-07 1.0-7 5.E-08 E-08 .E-08 6.4E- 4.6E-09

SE 3.4-06 7.3E-07 3.5E-07 2.2E-07 1.5E-07 7.6B-08 3.OE-08 1.5-08 9.6E-09 6.9E-09 I

SSE 4.3E-06 8.9E-07 4.2E-07 2.6E-07 1.8E-07 9.0E-08 3.5E-0S iSE-08 IE-08 8IE-09

S 3.8E-06 7.7E-07 3.7B-07 2,3B-07 1.6E-07 7.8E-08 3.UE-08 1.5-08 9.7E-09 7.OB-09

SSW 1.9-06 3.6E-O7 l 7E-07 1IF-07 7.3E-08 3.6E-08 AE-08 6.9E-09 4.4E-09 32E-09

SW l.IE-06 2.O-07 9.2E-08 5.6E-08 908 1.9E-08 7.5-09 3.8E-09 2.5E09 1.8E-09

WSW S.8E-07 1.5E-07 7.OE-08 4.2E-08 2.9E-08 .4E-08 5.5F-09 2.8E-09 2.8-O9 1.3E-09

W 14E-06 2.5E-07 LIE-07 7.E-08 4.8E-08 2.4&h-0 9.E-09 4.6E-09 3.OE-09 2.2E-09

WNW 3.4E-06 6.6E-07 3.1E-07 1.9E-07 .3E-07 6.6E-08 2.6E-08 13-OS .3E-09 6.OE-09

NW 6.4E-06 1.4E-06 6.5E-07 4i1E-07 2.9-07 14E-07 5.5E-08 2.8E-0 1.8E-08 1.3E-08

NNW 4.6E-06 9.7E-07 4.6B- -0E-07 2.OE-07 9.9E-08 3.9E-08 2.OE-0 1.3E-08 9.2E-09
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Table A-5. Annual Average Dispersion Factor around the 400 Area duing 2006 for a 10-Meter Release Height.

Distance

APP A-9

LAA LLINj 0. 8.j, 2.14k I'M km 546k-i '7.2k 1kf2k 4kM 56m 7k

N 4.4506 9.IE-07 4.3E-07 2.7&07 1.95-07 9.25-08 3.6E08 1.8E-08 12E-08 8.4E-09

NNE 4.8E-06 9.6E-07 4.5E-07 2.85-07 2.05-07 9.6E-08 3.7E-08 1.9E-M 1.2E-08 8.7E-09

NE 3.3E-06 6.6E-07 3.1E-07 1.9&-07 1.3H-07 6.65-08 2.6E-08 1.3E-08 8.3E-09 6.0E-09

ENE 2.1E-06 4.2E-07 2.05-07 1.2E-07 9.6E-08 4.2E-08 1.6E-08 8.2E-09 5.2E-09 3.8E-09

E 2.1E-06 4.15-07 1-9E-07 1.2E-07 8.3-08 4.15-08 1.6-08 7.9E-09 5.1E-09 3.6B-09

ESE 2.1E-06 4.2507 2.0E-07 1.2E-07 8.6-08 4.2E-08 1.6E-08 8.2F-09 5.2E-09 3.7-09

SE 4.15-06 8.3E-07 3.9E-07 2.4E-07 1.7E-07 8.2E-08 3,25-08 1.6-08 1.0E-08 7.3E-09

SSE 3.4-06 O7.E-07 3.3E-07 2.OE-07 1.4E-07 7.0E-08 2.7E-08 1.4E-08 8.8E-09 6.3-09

S 2.5E-06 5.0F-07 2.45-07 1.5E-07 LOE-07 5.OE-08 2.05-08 9.9E-09 6.4E-09 4.6E-09

SSW 2.3E-06 4.8E-07 2.3E-07 1.4E-07 9.9E-08 4.9E-08 1.9-08 9.7E-09 6.3E-09 4.5E-09

Sw 1.85-06 3.6E-07 157-07 P1.E-07 7.4E-08 3.6E-08 1.4-08 7.3E-09 4.7E-09 3.4E-09

WSW L45-06 2.8E-07 1.35-07 8.1E-08 5.7E-08 2.8E-08 115-08 5.5E-09 3.5R-09 2.5E-09

W L25-06 2.2F-07 1.05-07 63E-08 4.4-08 2.1E-08 8.3E09 4.2E-09 2.7E-09 2.0E-09

WNW 1.5E-06 2.8E-07 .35-07 8.1E-08 5.6E-08 2.7E-08 1.1E-08 5.3E-09 3.47-09 2.5E-09

NW 2.6E-06 5.0E-07 2.4B-07 1.4E-07 L.O-07 4.95-08 1.9E-08 9.5E-09 6.1E-09 4.4E-09

NNW 4.0E-06 8.1E-07 3.9E-07 2.4E-07 1.7E-07 825-08 3 2E-08 1.6E-08 1.IE08 7.55-09

Table A-6. Radionuclide Data on Clearance Class, Particle Size, Scavenging Coefficient,
and Deposition Velocity Used for CAP8 8-PC Dose Calculations at the Hanford Site, 2006.

a eClearance Paric size SDeposition Velocity

___.__......___,(er secovud

3H 00 0
0Co Y 1.0 1.60 E-06 L80 E-03

90Sr D 1.0 1.60 E-06 1.80 E-03
1291 D 1.0 1.60 E-06 3.50 E-02

Xe * 0 0 0

133Xe 0 0 0
MD 1.0 1.60 E-06 1.80 E-03
mBa D 1.0 1.60 E-06 1.80 E-03

22O as D 1.0 1.60 E-06 1.80 E-03

222n * 0 0 0
28U Y 1.0 1.60 E-06 1.80 E-03
2PUY 1.0 1.60 E-06 1.80 E-03

PU 1.0 1.60 E-06 1.80 E-03
Am W 1.0 1.60 E-06 1.80 E-03

mW 1.0 1.60 E-06 1.80 E-03
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Table A-7. Radionuclide Data on Decay Constant and Transfer Coefficient Used for
CAP88-PC Dose Calculations at the Hanford Site, 2006.

Decay constant (per day) Transfer coefficient
Radiorm iit- ..-..

Radioactive1  Surface Water Milk- Meat3

3H 0 5.48 E-05 0 0 0
61Co 0 5.48 E-05 0 2.00 E-03 2.00 E-02

"Sr 0 5.48 E-05 0 1.50 E-03 3.00 F-04
1291 0 5.48 E-05 0 1.00 E-02 7.00 E-03
13mXe 5.85 E-02 5.48 E-05 0 0 0

Xe 1.83 E+00 5.48 E-05 0 0 0

1CS 0 5.48 B-05 0 7.00 E-03 2.00 E-02
137

mBa 3.91 B+02 5.48 E-O5 0 3.50 E-04 1.50 E-04

22Rn as 2t2Pb L56 E+00 5.48 E-05 0 2.50 E-04 3.00 E-04
222 1.81 E-01 5.48 E-05 0 0 0

2PU 0 5.48 E-05 0 1.00 M-07 5.00 E-07

2 9 Pu 0 5.48 E-5 0 1.00 E-07 5.00 E-07

PU 0 5.48 E-05 0 1.00 E-07 5.00 E-07

2 Am W 5.48 E-05 0 4.00 E-07 3.50 E-06

AM W 5.48 E-05 0 4.00 E-07 3.50 E-06

I Effective radioactive decay constant in plume; set to zero if less than 1.0 E-02.
2 Fraction of animal's daily intake ofnuclide that appears in each liter of milk, in days/L.

3 Fraction of animal's daily intake ofnuclide that appears in each kg of meat, in days/kg.

Table A-8. Radionuclide Data on Concentration Uptake Factor and Gastric Intestinal Uptake
Fraction Used for CAP88-PC Dose Calculations at the Hanford Site, 2006.

Concentration uptake factor GI uptake fraction
Radionuclide I Ineto

Forage Edible- Inhailation Ingestion

3H 0 0 9.50 E-01 9.50 E-01
60Co 2.00 E-02 3.00 B-03 5.00 E-02 3.00 E-01

' 5Sr 2.50 E+00 1.07 E-01 3.00 E-01 3.00 E-01

129I 1.50 E-01 2.14 B-02 9.50 E 01 9.50 E-01

"3"Xe 0 0 0 0

"3Xe 0 0 0 0

17Cs 8.00 E-02 1.28 E-02 9.5 -0E-0I 9,50 B-01
37mia 1.50 E-01 6.42 E-03 1.00 B-01 1.00 E-01

2Rn as 2Pb 4.50 E-02 3.85 E-03 2.00 E-01 2.00 E-01
222n 0 0 0 0

Pu 4.50 E 04 1.93 B-05 1.00 E-03 1.00 E-03

2PL 4.50 E-04 1.93 E-OS 1.00 E-04 1.00 E-03
PU 4.50 E-04 1.93 E-5 1.00 E-03 1.00 E-03

Am1AM5.50 E 03 1.07 E-04 1.00 F-03 1:00 E-03

AM 5.50 E 03 1.07 E-04 1.00 E-03 1.00 E-03

GI = gastric intestinal
Concentration factor for uptake of nuclide from soil for pasture and forage, in pCi/kg dry weight per pCi/kg dry soil.

2 Concentration factor for uptake of nuclide from soil by edible parts of crops, in pCi/kg wet weight per pCi/kg dry soil.
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Table A-9. Exposure and Consumption Data for the Hanford Site.

FOOD SOURCE FOR THE MAXIMALLY EXPOSED INDIVIDUAL

Food Local Repional Imported
Vegetable 1.000 0.000 0.000
Meat 1.000 0.000 0.000
Milk 1.000 0.000 0.000

VALUES FOR RADIONUCLIDE-INDEPENDENT VARIABLES

HUMAN INHALATION RATE (em 2/hr) = 9.70 E+05

SOIL PARAMETERS
Effective surface density, kg/sq m, dry weight
(assumes 15-cm plow layer) = 224 E+02

BUILDUP TIMES
For activity in soil (yr) = 5.00 E+01
For radionuclides deposited on ground/water (d) = 1.83 E+04

DELAY TIMES
Ingestion of pasture grass by animals (hr) = 0.00 E+00
Ingestion of stored feed by animals (hr) = 2.40 E+03
Ingestion of leafy vegetables by man (hr) = 2.40 E+01
Ingestion of produce by man (hours) = 1.20 E+02
Transport time from animal feed-milk-man (d) = 2.00 E+00
Time from slaughter to consumption (d) = 1.50 E+01

WEATHERING
Removal rate constant for physical loss (per hr) = 3.00 E-03

CROP EXPOSURE DURATION
Pasture grass (hr) = 7.20 E+02
Crops/leafy vegetables (hr) = 2.16 E+03

AGRICULTURAL PRODUCTIVITY
Grass-cow-milk-man pathway (kg/m2) = 3.00 E-01
Produce/leafy veg for human consumption (kg/n 2) = 2.00 E+00

FALLOUT INTERCEPTION FRACTIONS
Vegetables = 2.50 E-01
Pasture = 2.50 E-01

GRAZING PARAMETERS
Fraction of yea: animals graze on pasture =7.50 E-01
Fraction of daily feed that is pasture grass when animal grazes on pasture = 1.00 E+00

ANIMAL FEED CONSUMPTION FACTORS
Contaminated feed/forage (kg/day, dry weight) = 1.56 E+01

APP A-1I
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Table A-9. Exposure and Consumption Data for the Hanford Site. (cont)

DAIRY PRODUCTIVITY
Milk production of cow (L/day) = 1.10 E+O1

MEAT ANIMAL SLAUGHTER PARAMETERS
Muscle mass of animal at slaughter (kg) = 2.00 E+02
Fraction of herd slaughtered (per day) = 3.81 E-03

DECONTAMINATION
Fraction of radioactivity retained after washing
or leafy vegetables and produce = 1.00 E+00

FRACTIONS GROWN IN GARDEN OF INTEREST: ONSITE/OFFSITE
Produce ingested = 2.50 E-01/1.00 E+00
Leafy vegetables ingested = 2.50 E-01/1.00 E+00

INGESTION RATIOS:
IMMEDIATE SURROUNDING AREA/TOTAL WITHIN AREA
Vegetables = 1.00 E+00
Meat= 1.00 E+00
Milk = 1.00 E+00

MINIMUM INGESTION FRACTIONS FROM OUTSIDE AREA
(Minimum fractions of food types from outside area listed below are actual fixed values.)
Vegetables = 0.00 E+00
Meat = 0.00 E+00
Milk = 0.00 E+00

HUMAN FOOD UTILIZATION FACTORS
Produce ingestion (kg/yr) = 2.20 E+02
Milk ingestion (L/yr) = 2.70 E+02
Meat ingestion (kg/yr) = 9.80 E+01
Leafy vegetable ingestion (kg/yr) = 3.00 E+01

SWIMMING PARAMETERS
Fraction of time spent swimming = 1.00 E-02
Dilution factor for water (cm) = 1.00 E+00
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Table A-10. Hanford Site Meteorological Data - General Site information.

HEIGHT OF LID
LIDAI= 1000 m

RAINFALL RATE
RR = 15.9 cm/yr

AVERAGE AlR TEMPERATURE
A = 12.0 0C (53.6 -F; 285.2 'K)

SURFACE ROUGHNESS LENGTH
0=0.010m

VERTICAL TEMPERATURE GRADIENTS: (TG) (k/m)
STABILITY E 0.073
STABILITY F 0.109
STABILITY G 0.146
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